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ACETYLCHOLINES EKASE ACTIVITY 
IN THE COCHLEA.' 
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It. Doran, 

Detroit, Mich. 

Since the discovery of "del- Vagu«sloff" by Los' i* and the 
identification of this material as acetylcholine by Dale 1 , 
problems in acetylcholine distribution and function ha\e been 
investigated intensely by physiological and biochemical means 
Through recent refined histochemica! techniques designed to 
show discrete localization of acetylcholinesterase, knov.-ledge 
of the distribution of this enzyme has been greatly advanced. 
The number of sites in the nervous system hnov-n to contain 
aeety-Icholincsterase has been increased almost to the point 
where this enzyme might he considered to he universally dis¬ 
tributed in the nervous system, as Nachmansohn 5 contends; 
yet it is clear that the quantities of acetylcholinesterase differ 
widely in different neural structures. Acetylcholinesterase 
was thought to be absent from sensory or afferent neurones* 
until recently when Koelle'- demonstrated that low concen¬ 
trations of the enzyme do exist at least in several sensory- 
ganglia and nerves. 

It is held that the presence of acetylcholinesterase in the 
nervous system is strongly- presumptive evidence that the 


•From th» DixliKin* of Neurology and Otoliry ngolosy, Henry Ford 
Hospital 

Editor** Not* Thf* m» received in Lar> ngoftope Office ahd accepted 
for publication December 13*5 






2 


CHURCHILL, ET AL.: ACETYLCHOLINESTERASE. 


cholinergic mechanism operates where the enzyme is found. 
Acetylcholinesterase concentrations in any given region of 
the nervous system have, in general, been found to parallel 
concentrations of acetylcholine 0 ’ 7 and cholineacetylase 8 , in¬ 
dicating that these three substances occur together. The part 
played by acetylcholine in the transmission of nerve impulses 
along axons has not yet been completely elucidated. It is con¬ 
tended by some that acetylcholine is essential for the propa¬ 
gation of nerve impulses, while others hold that the acetyl¬ 
choline acts only at certain cholinergic nerve endings . 3 

The purpose of the present experiment has been to deter¬ 
mine whether or not a cholinergic mechanism is present in 
the cochlea. If acetylcholinesterase were found in the cochlea, 
it was hoped that the substance might be localized to particu¬ 
lar sites, and that from these data, inferences might be drawn 
about cochlear function. 

Sites of cholinesterase activity were looked for by using the 
method of Koelle 10 ' 11 ’ 12 ’ 13 . This technique, in brief, consisted 
of incubating tissues in a solution of acetylthiocholine* in the 
presence of cupric ion. At points of acetylcholinesterase 
activity, the substrate was hydrolyzed, and the thiocholine 
liberated formed a precipitate of copper thiocholine. This 
substance was later converted to copper sulphide when the 
specimen was treated with ammonium sulphide; thus, copper 
sulphide, a rather stable and visible precipitate, was seen 
where acetylocholinesterase had been acting. While the choice 
of acetylthiocholine for the substrate biased strongly the 
activity of the cholinesterases in favor of acetylcholinesterase, 
it was considered wise to verify the type of cholinesterase 
found by treating some samples with diisopropyl fluorophos- 
phate (D.F.P.)t so that non-specific (pseudo or butyl) 
cholinesterase would be inactivated; also, for further proof 
samples were incubated in a solution of butylcholine, some 
with and some without, D.F.P. treatment. 


METHOD. 


The experiments were performed on eleven cats and two 
guinea pigs. The animals were anesthetized by intraperitoneal 


* Acetylthiorholine was supplied through the courtesy of LaWall & Har- 
risson Co., 1921 Walnut Street. Philadelphia. Penn. 


t p.F.P. was supplied through the courtesy of Dr. Wm. H. Summerson 
of the Army Chemical Center, Edgewood, Md.‘ 
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injection of sodium pentobarbital (Xcinbut.u. 
then decapitated, and the cochlcre were removed 
ns possible. The calvarium was opened w.tli ,i run 
brain extricated, and the petious hones wo■ nr 
larRe bone-cutting forceps. The cochleae were hv 
surrounding bone with fine bone-cutting forceps About one 
half of the cochlear wall was removed by fracturing; the otuei 
cochlear wall with fine bone-utl‘ing forceps, so that tin 
modiolus and cochlear coils were esposed to view. The scale 
media was opened throughout a 1. ge part of the exposed 
region, because the spiral ligament separated from its at¬ 
tachment to tlic basilar membrane and thus was removed with 
the outer bony wall. Frozen skeletal muscle was sectioned ei 
a thickness of 15 micra and treated with the cochleae. A 
cochlea and muscle section were treated to demonstrate 
acetylcholinesterase activity, while another such pair of tissues 
was treated identically, except that it was not exposed to the 
substrate. In some experiments such pairs were also incubated 
in butylthiocholinc with and without previous D.F.P. treat¬ 
ment. 

Pieces of fractured cochleae were first placed in a storage 
solution consisting of 9.0 ml. of 40 per cent sodium sulfate 
and G.O ml. water, kept at a temperature of 33°-35° C. As soon 
as possible the tissues were transferred to Coplin jars, which 
contained the incubating solutions in which the tissues were 
kept for 45 minutes at 38” C. 

The acetylcholinesterase incubating solution consisted of 
9.0 ml 40 per cent sodium sulfate, 0.6 ml. copper glycine, 1.5 
ml. sodium acid maleate, 0.6 ml. magnesium chloride, and 2.1 
ml. water. To this solution, prepared 15 minutes before the 
time of use, was added 1.2 ml. of acetylthiocholine solution. 
This was prepared by placing 23 mg. of acetylthiocholine 
iodide in a centrifuge tube with 1.2 ml. water and 0.4 ml. 
of 0.1 M copper sulfate. After centrifuging the copper iodide 
down, the supernatant fluid was decanted into the incubating 
solution, which was then filtered just prior to use; also, before 
the tissues were transferred to the incubating solution a trace 
of copper thiocholine was added. 

Control tissues were placed in a solution containing 6.0 ml. 
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of 40 per cent sodium sulfate, 0.4 ml. copper glycine, 1.0 ml. 
sodium acid maleate, .04 ml. magnesium chloride, 1.4 ml. water 
and a trace of copper thiocholine. 

At the end of the incubating period, all tissue samples were 
placed in 10.0 ml, 40 per cent sodium sulfate and 10 ml. water 
with a trace of copper thiocholine for five minutes. They were 
then transferred to 5 ml. 40 per cent sodium sulfate and 16 
ml. water with copper thiocholine for one minute. They were 
next passed through water containing a trace of copper thio¬ 
choline for one minute. After this, the tissues were developed 
in a solution of 1.0 ml. saturated ammonium sulfide solution 
diluted with 30 ml. water which had been saturated with cop¬ 
per sulfide. The specimens were then rinsed in water for one 
second and were placed in 10 per cent formalin satui-ated with 
copper sulfide. The tissues which were treated to exclude 
non-specific cholinesterase were first of all placed in 1.5 ml. 
of one millionth mole D.F.P. with 4.5 ml. water and 9.0 ml. 
40 per cent sodium sulfate for 30 minutes at 35° C. Frozen 
sections of striated muscle, 10-15 microns thick, were placed 
on slides, allowed to dry one minute, and were then run 
through the same process. 

Those specimens which were treated with the substrate 
butylthiocholine were divided into two groups as to whether 
or not treated with D.F.P. Those that were not treated with 
D.F.P., and thence were run to show non-specific cholin¬ 
esterase, were first placed in a storage solution composed of 
10.5 ml. 40 per cent sodium sulfate and 4.5 ml. water. The 
incubation solution for these tissues was composed of .6 ml. 
copper glycine, 1.5 ml. sodium acid maleate, .6 ml. magnesium 
chloride, 10.5 ml. sodium sulfate, .6 ml. water, 1.2 ml. butyl¬ 
thiocholine, and a trace of copper thiocholine. D.F.P. treated 
specimens used as controls were placed in an incubation solu¬ 
tion containmg .4 ml. copper glycine, 1.0 ml. sodium acid 
maleate, 6.4 ml. magnesium chloride, 6.0 ml. sodium sulfate, 
1.4 ml. water, .8 ml. butylthiocholine and a trace of copper 
thiocholine. The butylthiocholine was prepared by placing 43 
mgms. butylthiocholine iodide, 1.8 ml. water, and .6 ml. of .1 
molar copper sulfate in a centrifuge tube, the filtrate being 
saved and used. 
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Reagents wore composed ns follows: 

Copper glycine: 3.75 gm. glycine, 2.50 pm. CuJO,-511,0, 
q.s. 100 ml. 

Mated e Solution : 9.60 pm. Naif mnleate, 52.2 in!. N NaOH. 
q.s. 100 ml. 

Sodium Sulfate: -10 per cent weight per volume Na. SO, 
adjusted to pH 6.00 at 38° C. 

Maimcsium Chloride: 9.52 gm. MgCl., q.s. 100 nil. 

Copper thiocholine was obtained by filtering the incuba¬ 
tion solution after use and storing for two to four days. The 
precipitate was collected by filtration. 

After fixation, the cochleae were placed in a shallow bath 
of Ringer’s solution containing copper sulfide. The tectorial 
membrane was removed under the dissecting microscope, and 
pieces of the organ of Corti and osseous spiral lamina were 
teased from the cochlea and mounted on slides in Apathy’s 
gum arabic. Some cochleae were counter-stained, embedded 
in paraffin and sectioned; others were gold-toned, decalcified, 
embedded in cclloidin and sectioned. 

RESULTS. 

All acetyltliiocholine treated cochleae contained a dark stripe 
lying in the region of the organ of Corti, which was seen 
clearly with the naked eye (see Fig. 1). In no experiment did 
the controls have this precipitate on gross and microscopic 
examination. When examined under the dissecting micro¬ 
scope it was seen that the dark stripe faded away as the 
cochlear duct entered the unopened regions of the cochlea. 
Under high magnification the stripe in most cochleae was 
resolved into two parallel bands, the inner band being much 
more intense than the outer band (see Fig. 2). The pre¬ 
cipitate was seen in all turns of these cochleae, but no attempt 
was made to study the relative density of the precipitate in 
the several turns. 

While variable accessibility of chemical solutions to different 
cochlear regions would seem to be important in evaluating 
the relative densities of precipitate in the different cochlear 
turns, no such factor should play a role in the compai-ison of 
precipitate density of inner and outer bands, particularly 
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Fig 3 

scvete boundaries, was so broad and dense that adjacent 
o ogica detail was largely obscured. The outer band con- 
s ed ol small patches of precipitate arranged in rows. These 

° Va , te cu P ula tc in form, measured 2-5 micra 
o ei, and laj in close relationship to the rows of outer 
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hau colls The piecipitate was limited to aieas consistent 
in position and swe with the chalices of the hail cells A 
dense amorphous mass was seen lung in the legion between 
the habenula peifoiata and the mnei hau cells, extending 
be>ond the confines of the hail cell chalices 01 lieive end- 
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ings. In some areas fine lines of precipitate appeared to out¬ 
line individual nerve fibers (sec Fig. •') • These outlined 
fibres were most numerous near the habenula perforata, be¬ 
coming sparser near the spiral ganglion. Since deeper parts 
of the specimen, such as the spiral ganglion, were not exposed 
adequately to the chemical solutions, the experiment does not 
provide information about these structures. 

The muscle sections provided a check on each experiment 
to prove that the proper technique had been followed. In the 
muscle treated with ncctylthiocholinc the motor-end plates 
contained a dense precipitate, whereas in the muscle not 
treated with the substrate, the motor-end plates contained no 
precipitate (see Fig. 5). The density of precipitate bands 
in the organ of Corti and of the motor-end plates was not 
altered by incubation in D.F.P.; however, surrounding tissues 
were paler than non-D.F.P. treated specimens. This suggests 
that the slightly brownish discoloration of the specimens 
not treated with D.F.P. was due to the action of non-specific 
cholinesterase and thioesterases. 

DISCUSSION. 

The heavy brown amorphous precipitate found in the organ 
of Corti was believed to be copper sulfide found at sites 
where acetylcholinesterase had been hydrolyzed by acetyl- 
thiocholine. That these deposits were the results of acetyl¬ 
cholinesterase activity rather than from activity of non¬ 
specific cholinesterases or thioesterases, was borne out by 
the results of treatment of control specimens with butyltliio- 
clioline and D.F.P. Occasionally needle shaped crystals were 
seen in locations of high acetylcholinesterase activity. These 
were thought to bo copper thiocholine” which had escaped 
complete conversion to copper sulfide, indicating that in these 
regions acetylthioeholine had been hydrolyzed by acetyl¬ 
cholinesterase. It was concluded that acetylcholinesterase was 
present in the organ of Corti intimately associated with the 
hair cells and their nerve endings. 

According to the findings presented here, acetylcholin¬ 
esterase found in the organ of Corti may be related to the hair- 
cells, endings of the afferent neurones, or endings of the ef¬ 
ferent fibres from Rasmussen’s bundle. Derbyshire and 
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Davis, 15 in 1935, considered the possibility of a chemical 
mediator in the conversion of sound energy to acoustic nerve 
action potentials. They calculated that the latency of 0.5 to 
0.7 msec, between the microphonic cochlear response and on¬ 
set of the spike of the action potential was of an order com¬ 
parable with the rates of release, action and destruction of 
acetylcholine. 

Also neural summation for high frequencies might be ex¬ 
plained by a chemical transmission hypothesis. For fre¬ 
quencies of 2000 cps and lower each volley of nerve impulses, 
as revealed by the action potential, can be clearly associated 
with one sound wave or another, but when the frequency is 
higher, e.g. 8000 cps, the nerve responds to a tone pip as a 
whole instead of to individual waves 10 ; thus, the stimulating 
effect seems to be integrated by some process, termed "sum¬ 
mation.” in which the nerve responds as a whole instead of to 
the individual waves. The explanation might be that a chemi¬ 
cal or enzyme reaction occurring at the sensory-neural junc¬ 
tion is so rapid that for low frequencies the chemicals are 
deposited and destroyed before the onset of the next stimu¬ 
lating wave. The decay time is too slow, however, for it to be 
completely destroyed in the time interval between waves of a 
high frequency pip, so that a build-up would occur until ade¬ 
quate to trigger the action potential. 

Gisselsson 17 recently made a searching review of the chemi¬ 
cal mediator theory and confirmed the finding of Martini 18 ’ 19 
that there were cholinesterases in these fluids. He obtained 
cat perilymph and endolymph by pipetting the fluids out 
through punctured round windows and basilar membranes. 
He then incubated measured volumes of the fluids with acetyl¬ 
choline of known concentration, and compared contractions 
of leech dorsal muscle and frog rectus muscle bathed in the 
solutions with contractions of the indicator muscle in acetyl¬ 
choline of known concentration. By this procedure values for 
cholinesterase activity were obtained. 

Although acetylcholinesterase has been found in sensory 
neurones by Koelle 5 , the concentrations were evidently quite 
low. The presence of such a conspicuous amount of the enzyme 
in the organ of Corti suggests that it may be related to the 
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efferent nerve endings rather than to the hair cells of aeons: i ■ 
nerve endings. The efferent fibers were first described by 
Rasmussen 30 - 31 and called by him the “olivo-cochlear tract. 
The cells of origin of this tract lie medial to the supcri > 
olivary nucleus and dorsal to the nucleus of the trapezoid bo h 
in the medulla. The tract decussates hard by the colliculi <- 
the facial nerve and passes into the inferior division of th. 
vestibular nerve and then by three fascicles in a spiral coin s > 
up the cochlea. The termination points of these fibers have 
not been discovered, although experiments of Portmann 33 and 
of Schuknecht 33 suggest that they end upon the inner hair 
cells. At any rate, it is quite certain that these fibers do not 
end upon blood vessels, or structures apart from the organ 
of Corti. 

Experiments by Galambos 31 where amplitudes of action 
potentials of the acoustic nerve in response to clicks were 
measured while the olivo-cochlear bundle was being stimulated, 
revealed that the stimulated tract produced an inhibitory 
effect upon acoustic nerve potentials. It is considered possible 
that the olivo-cochlear bundle through a cholinergic mechan¬ 
ism exerts an inhibitory or facilitory effect upon the hair cell 
acoustic nerve junction, depending upon the amount of acetyl¬ 
choline released. Experiments are now in progress which, 
it is hoped, will clarify this matter. 

SUMMARY. 

1. Acetylcholinesterase was found in the organ of Corti 
of the cat. 

2. The enzyme appeared to be within or near the nerve 
chalices for the hair cells rather than upon or in the hair 
cells themselves. 

3. The row of inner hair cells showed a much greater indi¬ 
cation of acetylcholinesterase activity than the outer hair 
cell rows. 

U. Many nerve fibers oriented toward the organ of Corti 
also showed strong acetylcholinesterase activity. 
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THE EAR IN HEAD TRAUMA 

Bruce Proctor, M.D., 

E. S. Gurdjian, M.D., 
and 

John E. Webster, M.D., 

Deti’oit, Mich. 

The temporal bone is frequently involved in craniocerebral 
injury. Since it houses the cochlear and vestibular mecha¬ 
nisms, as well as the Vllth cranial nerve, injuries in this 
neighborhood may cause serious sequelae. The object of this 
report is to present the mechanics involved in skull fractures 
and to review the otological disturbances resulting from head 
injuries. The subject is worthy of scrutiny because of the 
many new concepts which have been formed as a result of 
recent experimental and clinical studies on many of the 
problems bearing on the subject. 

CLASSIFICATION AND MECHANISM OF SKULL FRACTURE. 

One can usually predict in a general way the type of frac¬ 
ture that will result with a given intensity of force applied to 
a specific region of the skull. Variations are dependent upon 
the contour and consistency of the skull. This was determined 
by stresscoat and strain gauge studies. 1 - 2 This discussion will 
concern fractures involving the temporal bone. 

The petrous portion of the temporal bone forms two-thirds 
of the floor of the middle fossa and one-third of the floor 
of the posterior fossa and, therefore is vulnerable in fractures 
involving the base of the skull. The foramina of the petrosa 
act as areas of stress concentration. Consequently, fracture 
lines in the vicinity may extend toward these foramina. 

t Departments of Otolaryngology (Proctor), and Neurosurgery (Gurdjian 
ami Webster), Wayne University, School of Medicine. 

Kdltor’s Note: This ms. received in Laryngoscope Office and accepted for 
publication, October 14. 1955. 
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The types of blows commonly associated with fractures of 
the temporal bone may be classified as follows: 

1. Temporal and parietal area blows. 

2. Occipital area blows. 

3. Frontal area blows. 

TEMPORAL AND PARIETAL AREA BLOWS. 

These result in tearing' apart forces of the base in an 
anteroposterior direction. A fracture produced by such a 
blow is vertically directed in the parietal and temporal bones, 
and may extend toward the base of the skull and top of the 
petrosa. Even though the petrosa is a buttress and may direct 
a fracture line anteriorly between it and the spheno-zygomatic 
buttress, yet when the stress is at right angles to the petrosa 
a fracture will frequently split or bisect it lengthwise,- pro¬ 
ducing the commonly called longitudinal fracture. In severe 
cases the petrosa may become comminuted and fragmented 
with the fracture line continuing on into the foramen magnum 
(see Fig 10). 


TYPES OF PARIETAL BLOWS: 

1. Posteriorly to one side of the midline; frequently in¬ 
volves the bony external auditory canal (see Fig. 11). 

2. Posterior edge of interparietal area at midline; (see 
Fig. 12). Tfi'e fracture often extends into the mastoid process 

3. Low, anterior parietal area; fracture line extends down 
and forward toward the anterior portion of the temporal 
fossa to involve the temporal squama and the greater wing 
of the sphenoid. The fracture may extend to the body of the 
sphenoid and even across to the other side (see Fig. 7). 

Longitudinal fractures of the petrosa are usually extensions 
from fractures of the temporoparietal region passing down 
toward the external auditory meatus and then along the 
anterior aspect of the petrosa toward the Gasserian fossa. 

OCCIPITAL AREA BLOWS. 

These result in tearing apart forces of the base from side 
to side, particularly in the occipital squama (posterior fossa). 
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The fractale begins either in the vicinity of the foramen 
magnum or more laterally to involve the hypoglossal and 
jugular foramina. If the energy is adequate, the fracture 
extends forward through the basilar process of the sphenoid, 
fractures the petrosa transversely and ends in the middle 
fossa (see Figs. 1, 2, 3). 

Transverse fractures of the petrosa are almost always 



Fig 2 Experimental skull fracture Area of impact show n bv black cir¬ 
cle The fracture line extending into the foramen magnum is much wider 
at the foramen than it is at the point of impact Extensions of .fracture 
toward the Jugular foramen on both sides are noted They also invoUe 
the condyloid process of the occipital 
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Figr 5 Autopss% findings associated ith a depression an the left fronto¬ 
temporal area with a fracture extending to the base of the anterior fossa, 
to the pituitary region and then across the length of the petrous bone 
on the opposite side 


Pure transverse or longitudinal fractures are uncommon. In 
either type comminution and fragmentation is usually present; 
furthermore, modifications and combinations of transverse and 
longitudinal fractures of the petrosa may occur. Combined 
longitudinal and transverse fractures may occur from severe 
blows upon the head, particularly in falls upon the vault from 






\ em ri r o°n2ftudlnkl fracture 
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Fig. 9. Experimental fracture following ^ p °sterloi; vertex^blow 
lines of fracture extending; to the f °rf™!{J e ^arietal down to the temporo- 
riorlv and toward the petrous hoi Involves the petrous bone longitudinally 
i a n re Ai S T ^u f r r e aCt T U h r | Jmt'rous^Xlv^e^t is obliauely forward and 
medially. 


a good height. Figure 10 illustrates a vault fracture exte 
ing toward the petrosa. It was caused by falling three floors 
and landing on the head. At autopsy the fracture was found 
to extend through the petrosa transversely and thence thio g 
the jugular and hypoglossal foramina to the foramen magnum, 
so that a triangular piece of bone was actually bro 'en 
The right Xllth nerve was paralyzed. 
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Fig 10 A parietal fracture extending down toward the mastoid aiea 
has involved the petrous bone longitudinally and the occipital bone sur¬ 
rounding the foramen magnum Thi* patient had a twelfth nerve Involve¬ 
ment before death Fracture extensions involving the cond> lold foramen 
were noted at autopsy 


FRONTAL BLOWS. 

These result m tearing apart forces from side to side at the 
base of the skull in the anterior fossa. A frontal fracture 
involving the anterior fossa may extend into the middle fossa, 
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Fig. 11. Experimental skull fracture ivith impact at the vertex (circle). 
Note the involvement of the external auditory canal. Inside the skull such 
a fracture involves the length of the petrous pyramid ending in the re¬ 
gion of the lateral pituitary area. 


fracture the petrosa transversely and extend on into the 
posterior fossa (see Fig. 4). A lateral frontal blow (see 
Fig. 5), may result in an obliquely directed fracture of the 
base of the skull. 


ISOLATED FRACTURES. 

Isolated fractures of the base, unassociated with radiations 
into the vault, may involve the middle fossa and petrosa, but 
these are not common. In posterior parietal, interparietal and 
mid-occipital blows, such isolated stresses of the base were 
seen in about six per cent of the skulls studied. These frac¬ 
tures may be produced by: 

1. Blows upon the vault. 

2. Blows so applied as to cause an inbending about the 
foramen magnum from compression of the head against the 
neck or vice versa. 
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3. Blows applied to the temporo-mandibular joint. 

U. Blows low along the circumference of the skull, particu¬ 
larly by sharp objects, may also involve the base primarily 
very much like a hatchet may tear through the grain of a 
piece of wood. 64 


PATHOLOGY. 

Our knowledge of the pathological changes in the temporal 
bone as a result of head trauma, has been derived from au¬ 
topsy studies (gross and microscopic examination of the 
temporal bone) and from animal experiments reported by 
various investigators. 

The pathology in longitudinal fractures: 2 3 - 4 ' 5 6 7 8 

1. The fracture courses through the roof of the middle ea r 
and then along the anterior edge of the pyramid (through 
the superior wall of the Eustachian tube and carotid canal). 

2. The tympanic me mbr ane and external canal walls were 
often injured. The incus may be dislocated and-tlielossicular 
ligaments torn. The ossicle may be fractured . 4 

3. The labyrinthine capsule remains undamage d. 

h. If the facial canal is involved, the damage usually occurs 
in the region of the genu. The facial nerve is usually spare d. 

5. The nerves to the internal ear are almost always injured 
by hemorrhage, tearing or stretching. 

6. The vestibular end-organ is rarely damaged. 

7. There is frequent evidence of injury to the membranous 
cochlea (hemorrhages into spiral ligament and scalatympani) 
especially near the round window. 

8. Deafness is m ore of t he conduc tion type. Occa sio nall y 
inner~ea v rleni?i p^7 is pronounced and ma y be du e to isolat ed 
cncVilp-aj :, fract ures. direct damag e to the Hair cells by th e 
traveling pressure wave, oF damage to the higher centers. 


The pathology in transverse fractures: 3 

1. The fracture courses at right angles to the pyramid. 
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2. T he cochlea is more vulnerable than the vestibu le. 

S. The nerves in the internal auditory meatus may be to rn. 

U. T here may occur a tearing of the membranous labyr inth. 

5. Hemorrhages occur into endolymph as well as i nto peri¬ 
lymph. 

6. The middle ear damage, if present, is confined to t he 

mesial wall (museulo-tubal canal, knee of the facial, stapes 
footplate). " 

7. The facial nerve is often involved es pe cially at th e 
geniculate ganglion (in over 50 per cent oT the cases) . The 
paralysis may be permanent. 

S. Hematotympanum occurs at times. External bleeding 
fro m the ear is rare. 

9. Cerebrospinal otorrhea is more common in transverse 
than in longitudinal fracture. This fluid may drain down the 
Eustachian tube. 

The pathology of isolated labyrinthine fractures has been 
reviewed by Grove. 0 Usually if the labyrinthine capsule is 
fractured, a complete loss of cochlea-vestibular function en¬ 
sues. Occasionally, however, an isolated fracture of either 
cochlea or vestibule may occur with an isolated loss of func¬ 
tion of one portion and a partial to complete preservation of 
function of the other portion of the labyrinth. 

Studies of inner ear changes after mild injuries were made 
in animals by Stenger. 7 Following light blows with a hammer 
on the skulls of white rats, he found hemorrhages in the 
region of the round windows and in the basal coil of the 
cochlea. The vestibule showed no changes. With heavier blows 
the hemorrhages were more severe at the round window and 
extended to the helicotrema. Some bleeding was noted in the 
cochlear nerve and in the ampullae. Similar experiments 
were conducted by Brunner 8 on guinea pigs, and they con¬ 
firmed Stenger’s findings. 

Pathological changes found in the temporal bones of those 
dying soon after injury: the changes found microscopically 
in animal experiments and the changes found in the temporal 
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bones of those who died many years after head trauma, are 
quite similar. Grove® states that these changes consist of 
stretching and tearing of nerves to various degrees, hemor¬ 
rhages in various locations but particularly in the perilym¬ 
phatic spaces of the basal coil of the cochlea in the vicinity 
of the round window. “The exudation of blood is probably 
partly absorbed and partly organized, leading to atrophy of 
the finer nerve branches and degeneration of the neuroepithel¬ 
ium of both cochlea and vestibule.” 

In the event of extensive bleeding into the labyrinth, there 
is a strong likelihood of extensive connective tissue organi¬ 
zation of the blood clots. Later, this reparative connective 
tissue invasion may in turn be replaced by new bone foi'ma- 
tion within the confines of the osseous labyrinth. 3 - 9 

Labyrinthine fractures heal with new bone formation in 
the endosteal and periosteal layers. The enchondral layer 
heals only with connective tissue. 10 The healing is fairly well 
advanced in one month. Occasionally these fractures appear 
to heal incompletely or not at all, so that subsequent middle 
ear infection might well diffuse through these old fracture 
lines and reach the meninges. These unhealed fractures may 
be discernible in Roentgen studies many years later. 

Many cases of head trauma, without clinical or radiologica l 
evidence of skull fracture, develop deafness and vestibula r 
disturbance s. This may be due to hemorrhages into the 
labyrinth 4 - 7 -®- 11 or to severe degenerative changes in Corti’s 
organ 12 - 13 - 14 or to pulling and tearing of the cochlear nerve in 
the internal auditory meatus. 3 - 15 - 16 

The term “commotio labyrinth!” has been used to describe 
the presence of a hemorrhage into the inner ear. Grove 6 
considered labyrinthine concussion or commotio as the com¬ 
moner cause of deafness and vestibular disturbances. He 
pointed out that hearing loss with a fractured skull and 
contralateral hearing loss in fracture cases can be explained 
on the basis of a commotio or inner ear hemorrhage. Ballance 17 
has used the term “concussion” to describe this state. Ballance 
believed that hearing loss may result not only from injury 
to the peripheral mechanisms but also from damage to the 
central auditory pathways by the commotion. 
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Oppenheim suggested that commotio cerebri may lead to 
hearing loss by injury to the cochlear nuclei or higher centers. 
Because of the partial crossing of the ascending acoustic 
fiber systems, central lesions will give few if any symptoms”. 
Lesions of the medial geniculate body or the auditory cortex 
will not result in deafness unless bilateral, according to 
Tobey.” 

Nonual auditory thresholds in the cat were found by Neff 
after bilateral destruction of the auditory cortex. 10 Schuknecht 
and Woellner have shown that up to 75 per cent of nerve 
fibers supplying a particular region of the cochlea can be 
destroyed without creating threshold losses for frequencies 
having their locus in that region. 20 ' 51 The clinico-pathological 
evidence of true central deafness is inconclusive. Fraser and 
Rowe 25 reported a reduction in hearing in some instances oi 
temporal lobe tumors. Unilateral removal of the temporal 
lobe has not influenced hearing, according to Penfield and 
Erickson. 23 ^. 

Moderate blows with a hammer were delivered to the 
exposed mastoid of human volunteers by Ruedi and Furrer 3 * 
and by Escher. 2S ' 2S The subjects described an acoustic sensa¬ 
tion resembling a pistol shot. Audiograms showed mild 4,000 
cycle dips which disappeared after 24 to 48 hours. Lindsay 
stated that the blows of a mallet at mastoidectomy may cause 
permanent hearing loss at 4,000 cycles. 55 

Schuknecht, Neff, Perlman 28 subjected conditioned cats to 
head blows. Audiograms were taken before and after the 
trauma. They were able to demonstrate 15 to 40 db re¬ 
covery of hearing acuity over the frequency range tested 
during the first two weeks following the head blow. 
They also showed that deafness was more easily produced 
when the blows were delivered to the skull near the experi¬ 
mental ear. Gross and microscopic studies of the temporal 
bone and brain failed to reveal significant pathologic lesions 
in the middle ear and brain. With graphic reconstructions 
of the cochlea they found the primary injury to be a degenera¬ 
tive change in the organ of Corti with the upper part of the 
basal coil most susceptible to injury. They found, in the 
order of severity, these recognizable stages of end organ 
damage: 
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1. Loss of external hair cells. 

2. Loss of external and internal hair cells. 

3. Flattening of the organ of Corti. 

4. Complete disappearance of the organ of Corti. 

There was secondary degeneration of the nerve fibers and 
ganglion cells supplying the damaged regions of the cochlea. 
Perlman found that maximum nerve degeneration occurs 
three weeks after the head injury. 10 

According to Schuknecht 29 blows to the head create pressure 
waves in the bones of the skull which are transmitted through 
bone to the cochlea, where they produce a “shock pulse” in 
the fluids of the inner ear. This phenomenon is comparable 
to the effect of an airborne blast wave or intense noise on the 
tympanic membrane which is transmitted by the conductive 
mechanism to the inner ear fluids. These pressure waves dis¬ 
place the basilar membrane during analysis of the acoustic 
stimulation. Intense stimulation produces a violent displace¬ 
ment of the basilar membrane causing injury to the organ 
of Corti. Both reversible and irreversible cellular injury 
occurs in this end organ. 

Schuknecht further observed that hemorrhage into the 
labyrinth did not appear to be responsible for deafness. “The 
location of blood had no correlation with the location of end- 
organ damage. In view of the findings it appears unlikely 
that blood cells act as an irritant in an intact labyrinth. Blood 
was found in the cochlea as long as four months after the 
head blow without causing reaction within the labyrinth.” 

INCIDENCE OP EAR INVOLVEMENT IN CRANIOCEREBRAL INJURY. 

A series of 152 consecutive head injuries were examined by 
Grove 0 within 24 hours. There was evidence of skull fracture 
in 17 cases and ear signs or symptoms in 49 cases (32.66 per 
cent). Mygind 3 in otoscopic examination of similar cases 
found traumatic changes in about 50 per cent. In one-half, 
however, only a hyperemia of the drum was present. Mygind 
found evidence of vestibular trauma in one-third of the cases; 
Grove found an incidence of 26.6 per cent. Gurdjian 31 reported 
a series of 718 acute cranial injuries seen during an 18-month 
period. Of these, 475 were proven to have skull fracture 
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(X-l'ay, inspection and autopsy). Bleeding from the ears oc¬ 
curred in 129 cases. Clinical evidence of brain damage was 
found in 246 cases. Alexander and Scholl 31 reported demon¬ 
strable hearing losses in one-third of their reported series of 
551 cases of head trauma. 

In our present study of 100 consecutive cases of head 
trauma seen for otological evaluation, 98 revealed signs and 
symptoms referable to disturbances of structures contained 
within the temporal bone. It is our firm belief that the great 
majority of cranio-cerebral injuries will present subjective 
(tinnitus, vertigo, deafness, bleeding, headaches) or objective 
(unconsciousness, audiometric hearing loss, abnormal caloric 
test, spontaneous nystagmus, positional nystagmus, deformi¬ 
ties of the external canal and drum, X-ray evidence of frac¬ 
ture, facial nerve paresis or paralysis) evidence of fracture or 
concussion. 


OTOSCOPIC EXAMINATION. 

A careful examination of the external canal and drum 
should be done as soon after the injury as possible. Lacera¬ 
tions in the skin may heal rapidly. Hematotympanum and 
liquor tympanum may be detected for only a few days. Frac¬ 
ture of the bony canal wall may be diagnosed by the presence 
of blood clots, or bloody crusts on its walls, or in the skin 
of the canal (ecchymoses), and by irregularities in the bony 
configuration of the canal. Deformities in the external canal 
wall were detected in eight of 28 longitudinal fractures in our 
series. The external canal is never fractured in pure trans¬ 
verse fractures. 


BLEEDING FROM THE EAR. 

Following a head injury bleeding may occur from the ear 
simply as a result of a laceration within the external auditory 
canal or from rupture of the tympanic membrane. In either 
event the amount of bleeding is minimal. If_the hemorrhage 
is profuse it may be the result of injury to a large vein (lateral 
or superior petrosal sinus, jugular bulb), tympanic plexus 
of veins and arteries or the middle meningeal artery. Rarely 
is.the carotid artery involved. If it is, there is profuse bleed¬ 
ing from the nose, mouth and ear. At times in spite of an 
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absence of a history of bleeding from the ear the examiner 
observes blood clots, ecchymosis or a hematoma on the walls of 
the external auditory canal, occurring most often on the 
posterior and superior walls of the canal. 

Another sign of temporal bone fracture is the development 
of an ecchymosis over the mastoid area (Battle). This usually 
appears on the fourth or fifth day after injury. 

Active bleeding in our experience usually stops spontane¬ 
ously when the patient is placed in the upright position. It 
has never been necessary to expose the source of bleeding 
in patients with hemorrhage from the external auditory canal. 

In ti'ansverse fractures bleeding into the middle ear is fre¬ 
quent without rupture of the tympanic membrane. This is 
discernible on otoscopic examination, and is called hemato- 
tympanum. The drum has a blue discoloration and bulges. 
Grove found this sign in seven cases. We observed this sign 
in two cases out of a hundred. 

In Grove’s 211 cases of skull fracture 112 bled from one 
ear and 34 from both ears. In 530 cases of skull fracture 
reported by Gurdjian 33 unilateral hemorrhage occurred in 281 
and bilateral hemorrhage in 47 cases. In our study, which 
included 57 patients with skull fractures, bleeding occurred 
from the ear in 24 cases. Davis 34 reported a mortality of 
about 66 per cent in patients with bilateral hemorrhage, while 
in unilateral hemorrhage the mortality was 31 per cent. Bleed¬ 
ing from the ear is reported to occur in about 30 per cent of 
head injuries (24 per cent in our study). 

Delayed or late hemorrhage from one ear may occur, and 
several such cases have been reported by Grove. 35 In two cases 
the hemorrhage occurred one month after the injury. This 
may have been due to involvement of a small vessel in an 
area of osteomyelitis or osteitis with erosion and delayed 
bleeding. 

Fracture of the skull is frequently present in association 
with bleeding from the ear. Gurdjian reported 87 per cent 
demonstrable fractures in 129 cases of bleeding from the 
ear. 31 Among the 84 cases with unilateral bleeding in this 
group there were 73 with positive Roentgen evidence of frac¬ 
ture and 11 with negative findings. In this same group the 
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site of the fracture was in the middle fossa in 48 cases, in 
the posterior fossa in 29 cases, and in the anterior fossa in 
15 cases. In a recent study of Gurdjian and Webster’ 0 of 1285 
cases of head injury there were 184 cases with bleeding 
from the ear and six cases with cerebrospinal otorrhea. Of 
the 181 cases with a bloody otorrhea 164 had a skull fracture 
—88 per cent. The mortality rate of those with bleeding from 
the ear was 17)4 per cent, a figure much lower than in earlier 
reports, probably due to antibiotics and sulfonamides. 

CEREBROSPINAL OTORRHEA. 

The incidence of cerebrospinal fluid otorrhea has been 
reported by several authors. Besley ST reported it in 20 patients 
among 1,000 with skull fractures; Yei’ger,*® in 20 per cent 
of skull fractures; Grove, 0 in eight of 211 cases. We found 
it in two of 57 eases with skull fracture. The series of 718 
head trauma cases with 475 proven skull fractures reported 
by Gurdjian 31 presented cerebrospinal fluid otorrhea in eight 
out of 129 cases with bleeding from one or both ears. 

The otorrhea may be difficult to identify for several days 
because of the presence of blood; furthermore, the cerebro¬ 
spinal fluid otorrhea may be scanty and of short duration so 
that it is not detected. On the other hand it may be copious 
(Ballance” reported a case which yielded 600 cc. of fluid 
within 24 hours) and may persist for several weeks. 

Grove 6 felt that cerebrospinal fluid otorrhea is an indica¬ 
tion of a longitudinal fracture of the temporal bone. Occasion¬ 
ally the onset of the cerebrospinal fluid otorrhea is delayed 
This type of otorrhea has been observed behind an 
unruptured drum. 41 ' 43 This may be identified in an otoscopic 
examination by a clear fluid level in the tympanum. 

Cerebrospinal fluid otorrhea usually subsides spontaneously 
and rarely requires surgical treatment. When it is accompanied 
by discharge of brain tissue, surgical treatment is indicated 
The management is similar to that of an open skull fracture. 
We have had five instances of cerebrospinal fluid otorrhea 
and brain discharge from the ear during the past ten years. 
In such cases debridement with closure of the dural tear is 
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performed. If the dural tear is large a piece of temporal fascia 
or subcutaneous fascia from the scalp may be used for closure. 

UNCONSCIOUSNESS. 

In general, the more severe the injury the greater the likeli¬ 
hood of unconsciousness and the longer its duration. In 
Grove’s series of 211 skull fractures involving the temporal 
bone there were 28 cases without unconsciousness. In our 
study of 100 cases of head trauma we found the following 
incidence of unconsciousness: 

1. Transverse fractures, 16—unconsciousness, 9. 

2. Longitudinal fractures, 28—unconsciousness, 9. 

3. Skull fractures without temporal bone fracture, 13— 
unconsciousness, 3. 

4. Head injury without fracture but with unconsciousness, 
14. 

5. Head injury without fracture or unconsciousness, 32. 

TINNITUS. 

Tinnitus is a common complaint after head trauma. It is 
not necessarily in proportion to the degree of trauma or of 
deafness and occasionally remains as the only residual dis¬ 
turbance. 

In the 100 cases of head trauma- in this study we found 
six of 16 cases of transverse fracture, seven of 28 cases of 
longitudinal fracture, three of 13 cases of skull fracture not 
involving the temporal bone, six of 14 cases of head injury 
without fracture but with unconsciousness, and 14 of 32 cases 
of head injury without fracture or unconsciousness, to have 
tinnitus. 

DEAFNESS. 

Head trauma frequently results in some degree of deafness. 
This may occur without the presence of a skull fracture, in 
which case it is commonly referred to as concussion deafness. 
A moderate blow to the head, which does not produce a frac¬ 
ture, will often produce a hearing loss varying from a mild 
dip at 4,000 cycles to severe inner ear deafness. The losses 
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are most severe for the tones between 3,000 and 8,000 cycles. 
In the severe cases the entire audible frequency range is 
usually involved with the greatest loss at the higher fre¬ 
quencies. 

The hearing function is determined with the audiometer. 
Supplementary testing is done with the recorded voice tests 
and tuning forks. It is important to delay the testing until 
the sensorium is clear. Since both conductive and perceptive 
structures in the hearing mechanism are frequently affected 
by head trauma the audiogram taken shortly after the head 
injury may show a uniform hearing loss for all frequencies. 
Conductive lesions tend to l-esolve whereas perceptive lesions 
frequently do not or only partially recover so that the degree 
of hearing impairment will vary. - 

Audiometric studies on recovery have been reported by 
Schuknecht.‘’visually deafness is noted immediately after 
the injury, butit may not become manifest until later, when 
secondary degenerative changes in the cochlea take place 
producing a progressive deterioration of hearing. Loudness 
recruitment is present in perceptive deafness resulting from 
head injury. Since recruitment is absent in cochlear nerve 
lesions and present in Meniere’s disease and noise deafness 
it strongly supports the concept that head trauma damages 
the organ of Corti. 21 

The tests for hearing are subjective, consequently one must 
be constantly aware of the possibility of malingering. An¬ 
other important consideration is that there is usually no 
knowledge of the patient’s hearing function before the time 
of injury. This is an important factor in medico-legal cases 
which involve settlements. 

Saltzman** believes that head trauma may damage t he 
coc hlear nuclei and secondary auditory tractsTresulting in a 
IoiI~of low and high tones by air conduction. The bone'con¬ 
duction curve varies from frequency to frequency and does 
not follow the trend of the air conduction curve. He stated 
that this pattern appears several weeks after the head injury. 
We have attempted to evaluate the hearing loss in the follow¬ 
ing groups of head trauma cases: 
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1. Longitudinal fracture of the temporal bone. 

2. Transverse fracture of the temporal bone. 

3. Skull fracture without temporal bone fracture. 

4. Head trauma with unconsciousness but without evidence 
of fracture. 

5. Head trauma without unconsciousness or fracture. 


/Longitudinal Fracture of the Temporal Bone —The hearing 
\/vas examined in 28 cases of longitudinal fracture. Three of 
these also had a transverse fracture, leaving a total of 25 
cases with only longitudinal fractures. Of these nine had 
variable degrees of nerve deafness; 18 had mixed conduction 
and nerve deafness, and three cases demonstrated no hearing 
loss one to six weeks after the accident. * Schuknecht 43 states 
that “the occurrence of conduction deafness alone in the 


fractured ear is uncomm on. Some degree of in ner ear dea f- 
nes s~Is~ almost always~~associated with the conduction los s.” 
We"found, too, as reported by Ruttin 45 and by Schuknecht 43 
that when a hearing loss is demonstrated in the ear opposite 
the fracture it is of the inner ear type (concussion deafness). 


The prognosis for recovery of hearing in longitudinal frac¬ 
tures is usually favorable. The conduction loss due to middle 
ear bleeding and trauma usually recovers. The perceptive loss 
in hearing in these cases has a poorer prognosis with a much 
less degree of recovery. 3 - 0 ' 8 ' 43 


Grove 0 stated that the function of hearing is more severely 
damaged in longitudinal fracture with increases in ager 


turthermore he 


;ne nearn: 



side, indicati 


iTJnrew 


ine co ncussion is of common 


According to Skoog 10 longitudinal fractures present either 
a conduction deafness (65 per cent), perceptive deafn ess 
( 22 p er cent), or a mixed clearness (13 per cen t). 

/Transverse Fracture of the Temporal Bone —In our study 
we had 16 cases all with total deafness on the affected side. 
On the contralateral side eight cases demonstrated a per¬ 
ceptive type of hearing loss. Grove 0 reported 16 cases of 
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transverse fracture , all wit h homolateral complete deafn ess. 
TTcTreported considerable damage to the contral ateral ear in 
65 per cent of these cases. Of interest are the cases reported 
by Kingenberg," and Nager 3 in which fracture lines were 
visualized extending through the pyramid and in which ves¬ 
tibular function was intact but the cochlear function lost. 

Skull Fracture Without Temporal Bone Fracture —A total 
of 13 such cases was examined. A bilateral neiwe type hear¬ 
ing loss of variable degree was present in six cases. Two 
cases presented a unilateral nei-ve deafness, one of which 
was severe. Grove” reported 49 such cases. In testing the 
98 ears of these cases he found 45 with indication of inner 
ear damage. Even after eliminating malingerers and those 
with a hearing loss before injury, Grove felt that in many 
of these ears the loss in hearing was due to injury either 
from stretching of the cochlear nerve (side motion of the 
brain according to Ulrich 3 ) or from hemorrhage into the 
inner ear. We believe that the hearing loss is due to the shock 
pulse injury to the organ of Corti as described by Schu- 
knecht." 

Head-Trauma With Unconsciousness but Without Evidence 
of Fracture —A total of 14 cases were examined in this group. 
Four had normal hearing; eight had a high tone loss and two 
presented a low tone loss. The group is small, but it suggests 
a rather high incidence of inner ear damage even though 
there is no clinical evidence of skull fracture. 

Head Trauma. Without Fracture or Unconsciousness —A 
total of 32 cases were examin ed. Normal audiograms were 
obtained in seven cases. A mild degree of bilateral nerve 
deafness was present in 12 cases . In five cases a severe degree 
of bilateral nerve deafness was present in two of which there 
was a previous history of acoustic trauma, and in one case 
central nervous system syphilis was uncovered. Four cases 
presented a unilateral total loss of hearing. Two cases had a 
previous conduction deafness due to chronic middle ear disease. 

DISTURBANCES OF EQUILIBRIUM. 

True vertigo and dizziness are common sequelae of head 
injury. These symptoms may arise from disturbances in the 
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vestibular sense organs, the primary vestibular nuclei and 
probably the central vestibular pathway. 47 In a subconcus¬ 
sion, vestibular disturbances may be absent, but in a severe 
concussion these disturbances are common. 

Two types of vestibular disturbances may occur as a result 
of head trauma: one is the peripheral type, the result of de¬ 
rangement of the vestibular end-organ; the other, the central 
type due to derangement of the primary vestibular nuclei 
and central vestibular pathways. 

The peripheral type usually presents a true turning vertigo 
(staggering, room movements) in short attacks. Spontaneous 
nystagmus, with the quick component to the opposite side, 
and disturbance in balance and past-pointing may be noted. 
Accompanying involvement of the autonomic system may be 
present with nausea and vomiting; perspiration with a cold, 
clammy skin; a rapid pulse and lowered blood pressure. These 
effects are probably mediated through connections of the 
vestibular nuclei with the vagus. Asymmetrical caloric re¬ 
sponse may be present. This type of vertigo usually subsides 
in several weeks. The transitory nature of the symptoms has 
been explained by the ability of the vestibular nuclei to com¬ 
pensate for the unbalanced impulses which one deranged 
labyrinth may initiate. 

McNally 48 has indicated that dizziness which arises from 
a disturbance in the central nervous system may be difficult 
to differentiate from an attack of peripheral labyrinthine 
dizziness. If tinnitus and hearing loss are combined with true 
vertigo in short attacks and autonomic disturbances are 
present, the likelihood of a peripheral origin is more certain. 

Errors of sensation (postural vertigo) such as tilting of the 
bed, a rising of the floor, a falling of the ceiling of a room, 
a feeling of uncertainty or of being drunk, were believed by 
Grove 0 - 45 to be of possible vestibular origin if they were ac¬ 
companied by an abnormal caloric response. Postural vertigo 
may be due to derangement in the utricular macula as a result 
of the pressure pulse transmitted to the vestibule as a result 
of a head blow. The utricular macula presents a gelatinous 
mass on its surface which contains calcium carbonate crystals. 
This mass (otolithic membrane) may be displaced by the 
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forces of linear acceleration and gravity. A head blow can 
conceivably injure this delicate mechnnism. 21 

The central type of vestibular disturbance is usually a sen¬ 
sation of disequilibration and not a sensation of true rotation. 
It is a common accompaniment of head injury. The term 
"blacking out” is sometimes used by patients to describe the 
attacks which may be initiated by sudden movements, such 
as stooping, straining, head turning and upward movement 
of the eyes. Rowbotliam 50 attributes these momentary black¬ 
outs to instability of the cerebral circulation consequent upon 
injury to its vasomotor apparatus, rather than to labyrinthine 
dysfunction. Thus, he believes, a momentary ischemia of the 
brain, due to circulatory lability, is the essential cause of 
the dizziness. The usual disequilibration seen in patients with 
head injury is more suggestive of brain stem involvement 
with implication of not only vestibular fibers but also of tecto¬ 
spinal, rubro-spinal and spino-cerebellar pathways. 

The peripheral vestibular elements may be injured directly 
by the pressure pulse set up in the labyrinthian fluids by the 
head blow. Such cases are known to have hemorrhages into 
the inner ear fluids which may be a cause for disturbed ves¬ 
tibular function. 2 ' A more important factor may be injury to 
the nuclei and central pathways in the brain stem. 

Recent work of the mechanism of concussion reveals that in 
closed head wounds, pressure gradients at the cranio-spinal 
junction result in shear and tear of the elements in the brain 
stem. Even subconcussive blows in dogs resulted in some 
cellular changes of the medulla, pons and midbrain. These 
reversible changes (subconcussive blows) may occur in the 
cells of the brain stem explaining the usual findings in the 
human case of concussion. 5 ' Histologic changes have been 
demonstrated in the vestibular nuclei of animals after con¬ 
cussion injuries. 52 

Concussion is defined as a head trauma with unconscious¬ 
ness at impact due to involvement of the brain stem reticular 
formation, associated with a shock-like state and slow pulse. 
Subconcussion is a head trauma not severe enough to cause 
post-traumatic unconsciousness but nevertheless associated 
with some involvement of the reticular formation. 
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The vertigo which follows cerebral concussion without deaf¬ 
ness appears to be explainable by the alterations in the central 
vestibular nuclei. 47 - 52 - 53 That involvement of the brain stem 
pathways is important in the development of dizziness is sug¬ 
gested by the relative absence of dizziness in open wounds 
of the head where dissipation of injury at and about the open 
wound results in little or no involvement of the brain stem 
centers. 

That disequilibration may be indicative of a derangement in 
the central nervous system is suggested by Leidler 54 who lists 
the following symptoms as strongly suggestive of a central 
lesion: 

1. Normal hearing combined with either attacks of vertigo 
or hyper-excitability of one labyrinth or spontaneous nystag¬ 
mus; 2. Headache and vertigo; 3. Positional nystagmus; 
4. Spontaneous nystagmus without vertigo; 5. Preponder¬ 
ance of the slow phase of the nystagmus; and 6. Rhythmic 
disturbances in vestibular reactions. 

The following symptoms were listed by Van Egmond, Groen, 
Hulk and Jongkees 55 as proof of a central origin: 

1. Spontaneous nystagmus towards a dead labyrinth or 
spontaneous nystagmus without diminution diming a week; 
2. Purely rotational nystagmus of long duration; 3. Vertical 
nystagmus; 4. Normal turning reactions without caloric ex¬ 
citability ; 5. Monophasic reactions without quick phase; and 
6. Somnolence in deviations of the positions of the head. 

The dizziness consequent to head trauma is usually posi¬ 
tional in character and varies in severity. Positional nystag¬ 
mus is a spontaneous nystagmus which is not constantly 
present but develops when the head assumes a particular posi¬ 
tion in space. 50 The various positions used in the test have 
to be assumed rapidly in many instances of head trauma be¬ 
fore the nystagmus is elicited. Like the caloric test, responses 
to positional testing are likely to vary on repeated examina¬ 
tions in these cases of head trauma. The positional tests may 
have to be repeated a number of times before the symptom 
is produced and the nystagmus seen. 
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In head traumn cases demonstrating a positional nystagmus 
and, especially when the hearing is not impaired, a positional 
nystagmus of variable direction is seen (Type I of Nylen and 
Lindsay). 57 ’ 58 ' 30 ' 00 

Murphy 01 found 32 cases of positional nystagmus in 176 
cases of head trauma. He found that the results varied oil 
repeated examinations. He felt that this test is valuable 
when positive, since it is never positive in normal persons 
and left no question of normal limits to be considered. 

The direction-changing nystagmus frequently elicited in 
head trauma on postural testing suggests a disturbance in the 
vicinity of the vestibular nuclei. 00 According to Lindsay the 
vestibular centers may be considered as normally in a state 
of equilibrium. When a lesion occurs in the vicinity of the 
vestibular nuclei the ability to compensate for positional 
changes may be impaired. -• 

Cupulometry has recently been reported to offer quantita¬ 
tive data on the function of the vestibule with respect to nys¬ 
tagmus and the sensation of vertigo. 58 This is a turning test 
with small regulable stimuli of a magnitude provoked by 
ordinary life movements. The subject is rotated at specified 
speeds of turning, and the duration of the resulting nystag¬ 
mus is noted. At the same time the subjective duration of 
the sensation of vertigo is recorded. The duration of nystag¬ 
mus and sensation of turning are plotted on a logarithmic 
scale. The resulting graph is the cupulogram. According to 
Jongkees, in many cases cupulometry has been the only ex¬ 
amination which made the clinical picture clear, or gave an 
objective basis for subjective complaints. 02 

The nystagmus and vertigo seen in the acute stage of a 
total loss of unilateral vestibular function (transverse frac¬ 
ture) are severe. The direction of the horizontal nystagmus 
is toward the side of the normal ear, the subjective vertigo in 
the direction of the nystagmus and the pastpointing opposite 
to the direction of the vertigo. These spontaneous vestibular 
symptoms subside within a month after destruction of the end- 
organ so that in the chronic stage spontaneous vestibular 
symptoms are absent. 
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Spontaneous nystagmus, vertigo and reaction movements 
may be severe in longitudinal fractures and even when a 
fracture cannot be demonstrated. The intensity of the vestib¬ 
ular symptoms is not a reliable guide for predicting the ex¬ 
tent of the damage to the vestibular end-organ. 03 The degree 
of recovery varies a great deal and progressive deterioration 
may continue for many months. The vertigo varies in severity, 
and the vestibular responses likewise may be impaired to a 
vai-ying degree. 01 In patients with a dead labyrinth there is 
considerable disability even though the other labyrinth does in 
time compensate. Patients with such a disability are sub¬ 
ject to errors in the sense of location in space when in the 
dark. Sudden changes in position may bring on an attack 
of vertigo. 

We have attempted to analyze the equilibratory disturb¬ 
ances in the following group of head trauma cases: 

1. Longitudinal fracture of the temporal bone. 

2. Transverse fracture of the temporal bone. 

3. Skull fracture without temporal bone fracture. 

U- Head trauma with unconsciousness but without evidence 
of fracture. 

5 . Head trauma without unconsciousness or fracture. 

Longitudinal- Fracture of the Temporal Bone —The caloric 
test was performed in 17 of 28 cases of longitudinal fracture. A 
normal response was obtained in nine cases. A complete loss 
of vestibular function was observed in four cases: two of 
these had combined longitudinal and transverse fractures, a 
third had a permanent high tone deafness, and the fourth had 
a temporary high tone loss which eventually recovered. A 
hypoactive caloric response was observed on the side of the 
longitudinal fracture in four cases. 

Spontaneous nystagmus, generally mild, was observed in 
seven of the 28 cases. This sign was observed as late as 10 
months after the injury. Dizziness was complained of in 12 
cases. 

Positional nystagmus was observed in three cases; two with 
direction fixed, and one with vai-ying direction. 
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Transverse Fracture of the Temporal Bone — Vestibular 
reaction to the cold caloric test (ice water) was absent in all 
16 cases of transverse fracture. A weak spontaneous nystag¬ 
mus to the uninvolved ear was elicited after head shaking in 
seven cases. Eleven of the sixteen cases complained of some 
disturbances in balance. 

Skull Fracture not Involving the Temporal Bone —Out of 
13 such cases a normal caloric test was observed in seven; 
two cases presented a hypoactive caloric response; five com¬ 
plained of dizziness; three had a spontaneous nystagmus; and 
twer cases had positional nystagmus, one direction fixed and 
the other with varying direction. 

Head Injury With Unconsciousness —Fourteen cases were 
seen in this group. A norma! caloric test was obtained in 
nine cases. An asymmetrical (hypoactive) response was ob¬ 
tained in four cases. Dizziness was present in six of the cases; 
one was severe. A faint spontaneous nystagmus was ob¬ 
served in three cases. Objective, positional nystagmus was 
observed in three cases; two were direction fixed and one 
varying direction. Three additional cases presented a history 
of bouts of dizziness with change in position, but the posi¬ 
tional nystagmus could not be elicited. 

Head Injury Without Unconsciousness or Fracture —A total 
of 32 cases were seen. The caloric test was normal in 16 
cases and asymmetrical in five cases. Dizziness was a symptom 
in 16 cases, four of which were severe. Dizziness was absent 
in 13 cases. A spontaneous nystagmus was observed in three 
cases. Positional nystagmus of fixed direction type was ob¬ 
served in two cases. 

SUMMARY OF VESTIBULAR FINDINGS. 

One hundred cases of head injury were reviewed. Fifty- 
seven of these had a skull fracture; 50 complained of dizziness; 
76 cases had a caloric test. The caloric response was abnormal 
in 35 cases and normal in 41 cases. Positional nystagmus 
was observed in 10 cases out of approximately 40 tested. 

The abnormal caloric tests consisted for the most part of 
hypoactive or absent responses on the involved side. Hyper¬ 
active responses were not observed. Positional nystagmus 
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was “fixed” in seven of the 10 eases, where it was observed 
indicating a peripheral vestibular disturbance. In three cases 
it was of the variable direction type, suggesting a central 
disturbance. Neurological examination in these three cases 
failed to show other evidence of a central lesion. 

Most of our cases were seen on only one occasion for ex¬ 
amination, some many months after the head injury. Conse¬ 
quently, we were not in a position to have a complete clinical 
picture in each case. Our review showed only 10 per cent 
of the cases to have objective positional nystagmus. We be¬ 
lieve the incidence is much higher. 

Usually postural vertigo disappears after a week, or a 
few weeks. The same holds true for other findings in our 
review. The material in this study consists of 100 patients 
who complained of certain or all the symptoms of the vestibulo¬ 
cochlear mechanism. The discrepancies seen in the figures 
are due to the fact that all did not complain of all possible 
symptoms. Thus, the 32 patients without unconsciousness or 
fracture complained of dizziness in 50 per cent; of deafness 
in 75 per cent; and tinnitus in 43 per cent. It should be pointed 
out that these patients represent a convalescing group; thus 
they do not give a total cross-section pictui’e. 

ROENTGEN FINDINGS. 

The visualization of basal fractures involving the petrous 
bone by Roentgen studies is often difficult. The presence of 
a radiating fracture line extending toward the top of the 
petrous bone may be considered as evidence of a longitudinal 
fracture of the petrosa. This is particularly true when there 
is bleeding from the ear. Special views such as Stenver’s, 
Mayer’s, Schuller’s and Chamberlin’s may be of value in 
demonstrating a temporal bone fracture. The recently de¬ 
veloped “magnification” techniques™ are helpful. In general, 
few longitudinal fractures involving the temporal bone can be 
shown in conventional Roentgen studies. The fresher the frac¬ 
ture the more likely will be its detection. 

Transverse fractures are more readily visualized. Stenver’s 
view is the projection of choice. This fracture can often be 
detected many years later because of the failure of the otic 
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capsule to heal, once it is fractured. In this series of 44 
temporal bone fractures, 2G had positive Roentgen findings 
of a fracture. Eight of 1G transverse fractures and 18 of 28 
longitudinal fractures were positive; the latter group were 
vault fractures extending into the base. Roentgen findings 
were positive in 89 per cent of Gurdjian’s and Webster’s 1285 
cases of skull fractures. 5 ' 

TREATMENT. 

Treatment in this class of patient includes the management 
of the bleeding ear, pneumocephalus, possible meningitis and 
mastoiditis. 

The bleeding ear is best treated by the application of fluffy 
gauze to the external ear and a bandage to hold the gauze 
in place. Usually bleeding or cerebrospinal fluid otorrhea 
stops spontaneously in the course of one to five days. Patients 
with aural bleeding should be on prophylactic doses of 
sulfonamides and antibiotics to prevent infection, particularly 
meningitis. 

Meningitis is a serious complication of temporal bone 
fracture, and was common before the days of sulfonamides 
and penicillin therapy. The fact that,’‘in many, fractures 
remain patent for many years following injury, and the fact 
that these fractures may communicate with preformed 'path¬ 
ways giving access to the intracranial spaces, threaten the 
development of intracranial infections many weeks or months 
after injury. This has definitely changed since the use of 
antibacterial therapy. Such patients who develop a meningitic 
attack have been successfully treated and cured, and this 
is the rule rather than the exception in this class of patient. 

Mastoiditis and otitis media were also common complica¬ 
tions following head injury before the days of antibiotic and 
sulfa therapy. These, too, have been greatly diminished. The 
presence of such complications should be noted and ap¬ 
propriate treatment given. Persistent mastoid suppuration 
in spite of antibacterial therapy would call for eradication 
of the infected bone. Suppuration in the air cells of the 
petrosa may require surgical exenteration of the involved 
cells. Prophylactic middle ear exposure is discussed by some 
otologists but this concept is not fully accepted." 
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THE FACIAL NERVE. 

Incidence of Facial Nerve Injury —In closed head injuries 
Grove reported 29 cases of facial paralysis among 211 patients 
with skull fractures involving the ear. In our study of 57 frac¬ 
tures nine had facial paralysis. Gurdjian reported 14 cases of 
facial paralyses in 129 cases with bleeding from one or both 
ears, an incidence of about 11 per cent. Two of the patients 
in this group had bilateral facial paralysis, one survived and 
one died. The survivor has had complete recovery of function. 

The paralysis was complete and permanent in one trans¬ 
verse fracture of the petrous bone and in five with fractures 
of a longitudinal type, according to the report of Grove. In 
the remaining 28, the paralyses improved or cleared up com¬ 
pletely. Grove stated that all authors agree that facial paral¬ 
ysis occurs more frequently in transverse than in longitudi¬ 
nal fractures. The incidence in the former is approximately 
50 per cent. In longitudinal petrous fractures the incidence 
varies from 10 to 20 per cent. In our sex*ies of 57 fractures, 
facial paralysis occurred once in 16 transverse fractures 
(recovered) and seven times in 28 longitudinal fractures (two 
permanent). In our own experience almost all of the patients 
with facial paralysis improve or clear up completely. The 
patients with permanent facial paralysis following cranio¬ 
cerebral injuries are rare. We have had only two such ex¬ 
amples, one of which was treated by spinal facial anastomosis. 

Facial nerve paralysis in lacerations of the face are seen 
in some cases of craniocerebral injury. We have operated on 
seven such cases. Four were in lacerations involving branches 
of the pes anserinus, and three were of lacerated facial 
trunks proximal to the pes or near the stylomastoid foramen. 

Signs and Symptoms —A complete facial nerve paralysis 
involves an inability to contract the facial muscles of expres¬ 
sion on the affected side; the patient is unable to whistle, or 
to wrinkle the forehead on the affected side. When he is 
asked to close both lids, the eyeball deviates up and out. The 
corneal reflex is lost on the involved side, which becomes of 
practical importance in testing lid reflexes in the comatose 
patient. If the paralyzed side only is examined, the incorrect 
conclusion may be reached that the coma is profound. Atrophy 
occurs as a late result, with a reaction of degeneration present 
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in the muscles of the face and with degeneration fibrillations 
recordable by electromyography. The progress toward re¬ 
covery can be estimated by these methods. Rarely a bilateral 
complete facial paralysis occurs. 

Facial paralysis of the peripheral type may occur im¬ 
mediately at the time of impact or it may be seen four or five 
days after injury. The type that begins several days after 
injury usually is recovered from quite satisfactorily. 

It is important to identify a peripheral facial paralysis 
from a central type of facial paralysis. In the central type 
there is usually activity of the forehead and the eye, with 
serious involvement of the musculature about the mouth. 
Electrical reactions are also normal, but this is of little aid 
since the reaction of degeneration does not occur until about 
14 days after the onset of the paralysis. This type of facial 
paralysis is, of course, on the contralateral side from the 
cortex or pyramidal system involved. 

The facial nucleus in the pons may be damaged in head 
injury resulting in a unilateral peripheral type of paralysis. 
Other cranial nerve nuclei or central tracts may also be in¬ 
volve.:! in such deep seated lesions, characterized by multiple 
intrapontile hemorrhages. Single massive hemorrhages also 
have been observed in patients who may have associated 
lesions, such as a subdural hematoma with uncal herniation 
resulting in anoxia with hemorrhages from increased perme¬ 
ability of the vessels. 

Occasionally a masking of the face may be seen in the 
chronic stage of head injury due to a mimetic or emotional 
facial weakness. This may result from deep-seated damage, 
probably involving extrapyramidal connections with the facial 
nucleus, as may occur in Parkinsonism. The patients mani¬ 
fest diffuse brain injury associated with pyramidal tract 
signs, and may have survived a long unconscious state. 

Pathology —The paralysis as stated previously may be im¬ 
mediate or may appear as late as several days to two weeks 
after injury. An immediate onset usually indicates physiologi¬ 
cal or anatomical nerve injury in the Fallopian canal, or at the 
internal auditory meatus. A delayed onset of the facial 
paralysis usually is due to an edema of the nerve associated 
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with the reparative processes at the fracture site. Small 
hemorrhages within the nerve sheath with edema may also 
be a cause for this condition. In many instances nerve func¬ 
tion returns, and this has been attributed to recovery of the 
nerve from injury by stretching, contusion, interfascicular 
hemorrhage and even section. It appears possible that a 
torn facial nerve under favorable conditions may regenerate. 
Ischemia of the nerve from edema has also been suggested as 
a cause for the paralysis. Cases of bilateral facial paralysis 
are rare but have been seen, and might be more frequent, 
if some of the more seriously injured individuals survived 
long enough for careful neurological examination. 

Recovery is almost always the end-result in patients with 
facial paralyses due to closed head injuries of the head. At 
times there may be partial recovery with marked stiffening 
of the face on the affected side, and mass movements of the 
entire face such as in laughing or in expressive activities. 
This may be associated with evidences of twitchings and 
fibrillations of muscles in the facial group. If recovery is 
complete, it usually follows a short duration of facial paralysis. 
Facial paralysis which persists longer than three months 
usually will improve in part only. If the aforementioned, 
fibrillations and mass movements of the face on emotional 
activity are present and if recovery does not occur within 18 
months to two years, one should consider the advisability of 
spinal facial anastomosis or hypoglossal facial anastomosis. 
We are not impressed that in the greatest majority of cases 
decompression of the nerve in the facial canal would be of 
value, since a majority of these patients recover completely, 
or almost completely, in a reasonable period of time, and 
results of improvement after operation should not necessarily 
be construed as evidence that the operation is effective. 

Open Injuries —In craniocerebral injuries facial nerve 
paralysis due to laceration of the nerve on the face or near 
the mastoid area poses a definite problem. 

The nerve or its branches may be involved anywhere on the 
face. Shell fragment wounds near the ear and the mastoid 
area may destroy a segment of the nerve, presenting little 
hope for reconstructive surgical treatment of the nerve. 
Damage following mastoid surgery may produce anatomical 
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destruction of the nerve trunk. Knife wounds, lacerations on 
the side of the face and injury associated with the removal of 
parotid tumors may cause extensive injury. Lacerations near 
the mastoid area may produce a simple division of the trunk, 
and in some instances there may be an involvement of the 
branches of the pes anserinus as well as the pai'otid duct. 

Treatment —In closed head injury, treatment of facial 
paralysis of the peripheral type is always conservative, 
employing physiotherapy with massage, mild heat and exercise 
of the facial muscles. The prospect for recovery is promising in 
the greatest majority of cases. By means of the electrical re¬ 
sponses of the facial muscles to faradic and galvanic currents, 
observations may be made which will aid in prognosticating 
the outcome or the need for further therapy. A period of 
about nine months should be allowed for spontaneous recovery. 
Operative intervention in our hands is not employed until 18 
months have elapsed without any improvement in the facial 
function. 

Open injuries, the result of shell fragments or bullet wounds, 
may be of such massive degree as to preclude repair of the 
facial nerve in any part of its course. Lathrop has found it 
possible to deal with this type of injury in some cases with 
considerable success by the use of nerve grafts. 

Stab wounds and lacerations of 
offer the possibility of complete n 
the nerve can be anastomosed. A mi 
in this type of injury is exploratioi 
immediately after injury. This is 
branches of the facial nerve periph 
When the branches have been sect 
makes identification impossible ii 
parotid duct is found sectioned, t} 
about an inlying ureteral cath-zzr. 
removed in a week. When a parse: 
plicating a wound of the facial 
gen therapy to the parotid gist zmr 
the wound for exploration. Ssrsfes 
ments. 
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When irreparable injury has involved the central portions 
of the nerve, the use of a facial hypoglossal or facial spinal 
accessory anastomosis is useful. A degree of tone develops in 
the facial muscles which encourages symmetry in the resting 
face. Voluntary movements of the face are dependent upon 
associated shoulder or tongue movements. Some patients be¬ 
come very agile in the use of the associated movements to 
bring about expressive changes of the face. 

Nerve grafts may be considered in the treatment of cases 
not suitable for direct nerve anastomosis. Plastic procedures 
employing fascial slings have been found helpful, or a buccal 
fascial splint which is attached to the upper molar region on 
the paralyzed side may be useful. 

SUMMARY AND CONCLUSIONS. 

1. The types of blows commonly associated with fracture 
of the temporal bone are reviewed and classified. Temporo¬ 
parietal area blows spread the skull in an antero-posterior 
direction producing a vertical fracture in the lateral aspect 
of the skull which may extend toward the base of the skull, 
producing a longitudinal fracture of the temporal bone. 

2. Occipital area blows spread the skull from side to side 
fracturing it vertically near the midline. The fracture may 
extend forward to the middle fossa and fracture the petrosa 
transversely, producing a loss of cochlear and vestibular 
function and frequently damage to the facial nerve. 

S. Frontal area blows also spread the skull from side to side 
fracturing it vertically near the midline. The fracture may 
extend posteriorly to the base of the skull in the anterior, 
middle, and even posterior fossae, resulting in a transverse 
fracture of the petrosa. 

. 4 . The types of blows producing isolated fractures of the 
base are reviewed. 

5. The pathologic findings in longitudinal and transverse 
fractures are summarized. 

6. Early experimental and pathological studies of temporal 
bone fractures emphasized hemorrhage into the labyrinth as 
the primary cause of cochlear and vestibular disturbances. 
Recent investigations suggest that neural degeneration in the 
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membranous labyrinth is due to shock or a pressure pulse 
set up in the inner ear fluids by the head blow. Intense 
stimulation produces a violent displacement of the basilar 
membrane, causing injury to the organ of Corti. The same 
stimulus may disrupt the otolithic membrane on the end- 
organs of the utricle and saccule resulting in disturbances 
referable to those sense organs. Hemorrhage into the labyrinth 
in the light of recent studies does not appear to be responsible 
per so for deafness or for vertigo. 

Hearing losses following .head-trauma are rarely jf eve r 
attributable to central lesions. Bilateral destru ctio n of the 
auditory cortex does not create a threshold loss for hearing . 
Un to 75 nor c ent-of-nerve. fibers -to.ajia rticular region of the 
cochlea can be destroyed without creating threshold hearing 
losses for frequencies localized in that region, and the con¬ 
stant presence of loudness recruitment supports the concept 
that head trauma dama ges tIie_argaii-Of_Cprti. 

7. Repeated audiograms are necessary to properly assess 
the end result of head trauma on hearing. 

8. Dizziness following head trauma may be either periph¬ 
eral or central in origin. In transverse fractures there may 
be a severe vertigo resulting from destruction of the mem¬ 
branous labyrinth. Postural vertigo is believed to result from 
injury to the utricular macula and its associated otolithic 
membrane. The central type of dizziness is a sensation of 
disequilibration, and not one of true rotation. The term 
"blacking out” is the most descriptive. It is suggestive of 
brain stem involvement (vestibular nuclei and fibers, tecto¬ 
spinal, rubro-spinal and spino-cerebellar pathways). 

9. In closed head wounds pressure gradients build up at 
the craniospinal junction resulting in shear and tear of the 
elements in the brain stem. In open head wounds the forces 
of injury are quickly dissipated, the brain stem is usually 
not injured, and dizziness does not usually occur. 

10. The symptoms and findings in central involvement of 
the vestibular mechanism are reviewed. 

11. Postural vertigo and positional nystagmus are frequent 
findings in cases of head trauma. Injury to the peripheral 
vestibular mechanism results in a positional nystagmus of 









56 


PROCTOR, ET AL.: EAR IN HEAD TRAUMA. 


fixed direction. A direction-changing nystagmus suggests 
a disturbance in the central vestibular nuclei and pathways. 

12. Cupulometry has recently been reported to offer quanti¬ 
tative data on the function of the vestibule with respect to 
nystagmus and the sensation of vertigo. 

13. The findings on clinical examination of head trauma 
cases are often temporary. Many times these cases are seen 
for only one examination. It is only with repeated and 
thorough examination that a complete clinical picture is ob¬ 
tained. 

Ilf. A thorough and painstaking Roentgen examination is 
required to demonstrate temporal bone fractures. The re¬ 
cently developed magnification techniques are recommended 
where available. 

15. Treatment of temporal bone fractures is conservative. 
A prophylactic use of antibiotics and sulfonamides is advis¬ 
able. Aural bleeding can often be controlled by merely having 
the patient assume a sitting position. Threatening suppurative 
complications may call for appropriate surgical intervention. 

16. Most cases of facial paralysis clear up spontaneously. 
Surgical intervention is seldom necessary. Treatment is con¬ 
servative with physiotherapy, massage and exercises. 
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SIALOGRAPHY IN THE DIAGNOSIS AND TREATMENT 
OF LESIONS OF THE PAROTID GLAND AND DUCT. 

T. E. Beyer, M.D., 
and 

J. R. Blair, M.D., 

Denver, Colorado 

Since the publication of a paper on sialography 1 by one 
of us ten years ago, the employment of this procedure has 
frequently facilitated the diagnosis and treatment of lesions 
of the salivary apparatus. The technique as there described 
has required no essential modification; however, valuable 
experience has been gained in the interpretation of Roentgen 
shadows, especially those characteristic of uric acid calculi. 

Parotid injection is a comparatively simple procedure and 
apparently devoid of danger. We have on occasion seen the 
duct perforated and lipiodol injected into the surrounding 
tissues without harmful results. 

Injection is best performed by reflected light with the 
patient reclining upon the X-ray table. A 5 cc. glass syringe 
fitted with a blunt 3/8 inch 20 gauge needle simplifies the pro¬ 
cedure. In order to decrease the viscosity of lipiodol, the “load¬ 
ed” syringe with needle attached is allowed to remain in a hot 
water bath until the time of injection. Steno’s duct, which 
makes an almost right angle turn as it passes over the masseter 
muscle, is now straightened by pulling the cheek outward 
and forward. The mouth of the duct is then dilated by means 
of No. 1 and No. 2 lachrymal probes, followed at once by the 
slow injection of 1. - 1.5 cc. of warm lipiodol. A small wad of 
cotton is placed over the papilla so as to prevent leakage and 
confusing shadows. Roentgenograms are taken in lateral, 
oblique, and P. A. positions. 

Interpretation of sialograms may require some training, 
but with a little practice characteristic shadows may be ob- 


Editor’s Note: This ms. received in The Laryngoscope Office and accepted 
for publication November 28, 1955. 
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served in uric acid calculi, fistulae, strictures, sialectasis, mixed 
tumors, malignancies and extra-glandular lesions; but, the 
most piactical value of sialography lies in differentiating 
mixed and malignant tumors, in the accurate determination 
that malignant degeneration of a mixed tumor has taken 
place. 



Note in the sialogram of a normal parotid, the uniform 
caliber of the duct (see Fig. 1.) and the arborescent char¬ 
acter of the gland parenchyma (see Fig. 2). In the oblique 
position an accessory gland is clearly visible (see Fig. 3). 
In mixed tumors the duct is apt to be displaced forward and 
downward (see Fig. 4) due to what tile radiologist calls a 
space-occupying mass. The substance of the gland, however, 
fills perfectly. 
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Fig'. 2. Same as Fig. 1. Note arborization of gland parenchyma 



Fig. 3. Same as Fig. 1. Accessory parotid gland above Steno’s duct. 

In malignancies the glandular parenchyma is destroyed 
completely (see Fig. 5), In such cases the accessory gland 
may greatly hypertrophy and lead to error in diagnosis. 
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Besides facilitating the differential diagnosis of salivary 
lesions the injection of iodized oils has at times proven to be 
of definite therapeutic value. Idiopathic swellings of the 
parotid not infrequently subside promptly. Whether this is 



Fig 4 Mixed tumor Note (a) Hairpin curte of Steno’s duct, tl to 
' space-occvvpy lug mass* pushing duct lorw&Td (b> Accessory paro* and 
duct just above Steno's duct (c) Normal filling of gland parenchj m 


due to bactericidal action, the increased flow of s? va or 
lubrication has not been determined, but the fact .emains 
that following this simple procedure parotid swellings often 
vanish readily, and permanently. 
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Fig. 5. Sialogram of Fig. 12. Malignant mixed tumor. Note parenchyma 
of main gland destroyed. Accessory gland greatly hypertrophied. 



Fig. 6. Salivary fistula due to razor cut. Repair followed by retention 
catheter. Improved method of anchoring catheter described in text. 
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The treatment of lesions in and about the parotid has been 
materially advanced by sialography and the use of retention 
catheters. Aside from infectious parotitis the most common 
lesions encountered are calculi, mixed tumors, fistulae, stric¬ 
tures and malignancies in the order given. The surgical 
treatment of calculi 3 and malignancies of the duct 3 have 
been described elsewhere. 

Masseteric parotid duct fistulae (see Fig. 6) may be readily 
closed by isolating and carefully coapting the cut edges of the 



rig 7. Catheter In Steno's duct fixed to cheek by means of skin clip 


divided duct with fine catgut and inserting a retention catheter 
(see Fig. 7) which is allowed to remain in situ for two to three 
weeks. Re-establishing the normal channel in this manner 
has distinct advantages over older, more uncertain, methods 
of converting external into internal fistulae. 

Strictures of the duct (see Fig. 8) which do not respond to 
dilatation may be dealt with in a similar manner. The con¬ 
stricted portion of the duct is resected, and the freshened 
proximal and distal ends are united by fine catgut sutures, 
followed by retention catheter. 
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responsible. The common tendency of radiating all salivary 
tumors should, therefore, be strongly deprecated. 

Mixed tumors grow slowly. They are always encapsulated 
and may attain great size (see Figs 9 and 10). Because of 



Fig o Mixed tumoi of the parotid Pueblo Indian show mg size mixed 
tumor may attain without malignant degeneiation 


the danger of malignant change all mixed tumors should be 
carefully extirpated. In small or moderately sized tumors, 
an incision made over the most prominent pait, in the line 
of the facial nerve fibers or Steno’s duct, will rarely injure 
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Rig. 10 . Calcifying muco-epidermoid adenoma of right parotid. 



Pig. 11. Malignant mixed tumor. Squamous-cell carcinoma Grade 4. 
Radical resection, 1941. Patient survived 8 years in spite of refusal of neck 
dissection. 
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these stuictuies, noi is theic much dangei of salivaiy fistula 
in causing the incision light thiough the substance of the 
gland To safeguaid against this eventuality a cathetei may 
be left in sttu The accessoij paiotid must, of couise, be iden¬ 
tified and a\oided 



rife 12 ?Tioti 1 duct calculus mixed tumor and malignancy in the same 
patient Radical resection in 1949 Scars in cheek due to fascial implants 
(elseuheie) uhieh became infected Patient well since December 1949 


Before leaving the subject of mixed tumors, attention should 
be diawn to an article published in the Archives of Otolaryn¬ 
gology (Aug 1953) Mumma J lepoits the case of a mixed 
tumoi of the tongue successfully tieated by the injection of 
colloidal chiomic phosphate (CiP, 0 4 ) “Theie has been no 
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recurrence in three years.” This is an encouraging - report that 
augurs well for the treatment of these lesions by radio-active 
chromic phosphate. 

Malignant tumors of the parotid (see Figs. 11 and 12), 
whether primary or secondary, generally demand radical re¬ 
section with sacrifice of the facial nerve. Prolonged efforts 
calculated to pi-eserve the integrity of this structure appear 
to us as non-surgical. Radical parotid surgery may be a 
life-saving measure. The resulting facial paralysis is clearly 
outweighed by the patient’s chances of recovery; besides, 
fascial implants are now successfully employed with excellent 
cosmetic results. Without going into the details of technique 
it may be noted that ligation of the externa] carotid greatly 
facilitates the operation. 

In the employment of contrast visualization techniques 
preliminary to radical surgery of the parotid a word of cau¬ 
tion may not be amiss. The value of sialography as an opera¬ 
tive determinant must not be overrated. Deliberate sacrifice 
of the facial nerve is probably never justified by Roentgen 
findings alone; fortunately, in most instances, other signs 
and symptoms are present which corroborate the diagnosis. 
Sudden rapid growth and pain in a dormant mixed tumor 
are highly significant. Infiltration, local fixation of the skin 
and cervical adenopathy are ominous signs which suggest the 
true nature of the lesions. Facial paralysis attests that the 
nerve has become infiltrated by the malignant process. 

CONCLUSIONS. 

Sialography has become a valuable adjunct in the diagnosis 
of lesions of the salivary apparatus. 

In idiopathic swellings of the parotid the injection of 
iodized oil may be of great therapeutic value. 

The use of the l-etention catheter is of value in the repair 
of salivary fistulae and strictures as well as in the prevention 
of ductal strictures. 

The greatest value of sialography lies in differential diag¬ 
nosis of mixed and malignant tumors. 
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227 16th Street 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

Arrangements have been completed for the joint meeting 
of the North Carolina Society of Eye, Ear, Nose, and Throat, 
and the South Carolina Society of Ophthalmology and 
Otolaryngology September 17, 18, 19, 1956. Headquarters 
wilt be the George V’ana'erbift Hofei, Asheviiie, North Carolina 

An unusually attractive program has been arranged, and 
a large attendance is anticipated. 

Asheville, North Carolina, is in the mountains of Western 
North Carolina, and is a particularly beautiful spot in this 
season of the year. 

For further information write Roderick Macdonald, M. D., 
Sec. and Treas, 330 East Main Street, Rock Hill, S. C. 



STRICTURE OF THE EXTERNAL AUDITORY CANAL. 


G. 0. Proud, M. D.,* 

Kansas City, Kans. 

The purposes of this paper are to present the information 
gained from the study of eight cases of acquired closure of the 
external auditory canal and to describe a simple endaural 
technique for the correction of this deformity. Numerous 
papers 1 ' s,3 ' ,,M concerned with agenesis, or aplasia of the ear 
canal, have appeared in the otolaryngologic literature, but few 
recent publications have dealt primarily with closure of ac¬ 
quired origin. 

On occasions, the nomenclature of the two entities has been 
confusing. House 7 agreed with Kinney 6 , who referred to con¬ 
genital absence of the meatus as “aplasia”, and felt that the 
term “atresia” should be reserved for acquired stenosis. 
“Atresia”, however, is a Latin word; but it is derived from 
two Greek words, “A” and “tretos”. The latter means “to 
perforate”. The literal translation, then, of "atresia” is 
“against perforation” or “without perforation,” and would 
not necessarily indicate a canal which had been once open 
and subsequently closed. Perhaps the word “stricture” from 
the Latin “stringere”—to draw tight, is more apropos for the 
abnormality under consideration. 

Cohen and Fox 0 believed that ear canal stricture was rare, 
having observed it in only two out of 17,000 cases, in which 
care of the ear, nose and throat was sought. Ballenger and 
Ballenger 10 suggested ear canal cartilage atrophy, with sub¬ 
sequent wall collapse, as an occasional cause. Novick 11 report¬ 
ed a case which was probably due to the careless use of caustics 
or curettes. Two cases of stenosis, accompanied by mastoiditis 
and cholesteatoma, were reported by Lillie and McBean ; 12 and 
they advocated surgery to prevent intracranial complications 
in such cases. The use of split thickness skin grafts with 
sponge packing, to ensure patency, was suggested by Conley 13 . 

Editor’s Note: This ms. received In The Laryngoscope Office and accepted 
for publication July S, 19C5. 

* From tlio Department of Otorhinolaryngology of the University of 
ICansns School of Medicine. 
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ANALYSIS OF CASES. 

The Chief Complaint. 

Eight cases of true meatal stricture were encountered in 
our outpatient department in the past three years. Two 
patients complained of postauricular fistulae, one of headache 
on the involved side, one of vertigo, three of pain in the eat', 
and one of cosmetic deformity. None have hearing loss as the 
chief complaint, although all admitted to it on questioning. 
The duration of difficulty varied from six months to 19 years. 
One had been previously operated without success. 

The Cause. 

Three of the strictures were produced by burns—one chemi¬ 
cal and two thermal. One was the result of a football injury, 
and one followed a razor wound. Two were due to surgical 
procedures performed for the removal of parotid cysts or 
tumors, and one was incident to an automobile accident. 

Radiologic Findings. 

In seven cases mastoid destruction to some degree was 
demonstrable by X-ray, while the uninvolved side invariably 
exhibited normal pneumatization. An area of rarefaction in 
the region of the antrum, suggesting cholesteatoma formation, 
was a surprisingly common feature (five cases). 

Hearing Loss: 

Since most of the patients were suffering from infection and 
bone destruction, it was felt that the hearing was of secondary 
importance; nevertheless, air and bone conduction determina¬ 
tions were done on all cases. As one might expect, those of 
several years’ duration possessed hearing curves typical of 
mixed type deafness. Those of more recent origin showed a 
conductive type loss, but the hearing in every involved ear 
was below the 30 db level for all tones in the conversational 
range. Two older individuals had high tone loss on the un- 
involved side. 

Physical Findings. 

With one exception there was complete fibrous closure of 
the canal in the outermost portion. In one instance it was 
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possible to pass a small probe into the lumen for at least one 
cm. A probe could also be introduced into the postauricular 
fistulae previously mentioned, and cortical dehiscences were 
thus palpated. 

The patient, who had sustained the football injury, had also 
suffered loss of the lobule. Retroauricular tenderness was 
present in two of the cases, and in one of these, nystagmus of 
the second degree was demonstrable. The neck of one indi¬ 
vidual was badly scarred as a result of the same burn which 
was the genesis of the stricture. Otherwise, all were in rea¬ 
sonably good health. 

Treatment. 

All eight cases were treated surgically by a technique which 
embodied certain of the principles used by both Cohen and 
Fox, and Conley, yet it differed in some repects from the 
operative pattern followed by any of these authors. The steps 
of the operation were as follows: 

1. A skin incision was made just anterior to the helix and 
parallel to this structure. It extended from the superior point 
of attachment of the helix to a position just posterior to the 
superior margin of the tragus. 

2. Hugging the posterior margin of the tragus, the same 
incision was extended interiorly to the region where the in¬ 
ferior wall of the ear canal would ordinarily be. 

3. From the center of the post-tragal portion of the above 
incision another incision was made in a posterior direction and 
at right angle to the first. It terminated at a point where the 
posterior canal wall would ordinarily be (see Fig. 1). 

U. Two triangular flaps of skin and underlying fibrous 
tissue were thus created, one above and one below; and the 
subcutaneous tissue was resected from these flaps (see Fig. 2). 

5. Any existing mastoid or middle ear disease was then 
eradicated by the customary endaural method. 

6. A No. 000 silk suture was introduced postauricularly 
opposite the superior triangle of skin, brought out through 
the base of the triangle, reintroduced into its apex and re- 





PROUD: STRICTURE OP EXTERNAL AUDITORY CANAL. 77 


tied without tension, thus approximating the superior flap in 
juxtaposition to the canal. This suture emulated the one used 
by Sooy' 1 to maintain patency of the meatus in the fenestra¬ 
tion operation. 

7. A second postauricular suture, similar to the first, was 
used to apply the inferior flap to the posteroinferior canal 
wall (see Pig. 3). 





PROUD: STRICTURE OP EXTERNAL AUDITORY CANAL. 


79 


Operative Findings. 

In most cases the extent of mastoid and middle ear disease 
was surprising, for no case was free of infection. Cholesteato¬ 
ma was present in three canals, and there were cortical de¬ 
hiscences in two instances. A fistula was present in one hori¬ 
zontal semicircular canal. Wide dural exposure was evident 
in one operation, and it amounted to almost complete absence 
of the tegmen mastoidea. 

There was only one example of minimal infection, and that 
was apparent in the case of only six months’ duration. Here, 
the membrana tympani was still intact, and the mastoid proc¬ 
ess was not diseased; nevertheless, the canal was full of pus, 
and it was assumed that more serious trouble lay ahead. 

Results. 

Permanent patency of the external auditory canal was 
obtained in all patients, and the cosmetic results were in- 
variably good. Six of the ears became completely dry, but 
two still form granulation tissue and mucoid discharge. Both 
of the cases with postauricular fistulae were troublesome. 

Although each fistula was carefully closed at the time of 
surgery, both reopened within two weeks. Secondary closure 
by marginal skin excision, undermining and suturing was suc¬ 
cessful. Improvement in hearing was realized by only one 
patient, for in all others the condition had been present for 
so long that extensive middle ear disease had developed. 

ILLUSTRATIVE CASE. 

J. B., a 63-year-old colored male, was first seen in tlie outpatient depart¬ 
ment on Dec. 30, 1953. He stated that he liad sustained a severe burn of 
the left side of the face in 1938, and from that time on the ear canal had 
progressively narrowed. If finally closed entirely in 1948, but on occasions 
a bead of foul smelling pus would appear. Severe aural pain began two 
months prior to his outpatient visit. 

The past history included mild attacks of asthma of 20 years' duration, 
and was otherwise irrelevant. 

The only significant finding on physical examination was complete 
fibrous stricture of the left external auditory^meatus, associated with 
moderate scarring of the auricle (see Fig. 5). X-ray revealed destruction 
in the mastoid process and an area of rarefaction anterior to the lateral 
sinus (see Fig. 6). ' 
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Fig. B. Preoperative Stricture. 
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An Xra> of tlie chest mealed a fibrotic lesion of the right apex This 
''as diagnosed as quiescent tuberculosis, since on repeated sputum ox 
amlnatlons no tubercle bacilli -were found The EICG presented no ab 
norraalltj, and all laboratorj findings were within normal limits 

On March 2 1954, he was admitted to the hospital, and surgerj "as 
performed two da>s later The procedure was identical to that described 
In the context, and pus and necrotic bone were found in the mastoid 
process A modified radical mastoidectomy was done, and the mucocu 
taneus flap was used to co\cr the medial antnl wall A split thickness 
skin graft, prepared from the upper thigh, was applied to the temporalis 
muscle legmen mastoldea and facial ridge The skin incision was 
closed after packing the ca'ity with aureomjcm ointment gauze 



Pig 6 Mastoid \ ray 
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Fig. 7. Postoperative Result. 


Th a uostoDerative course was uneventful, and the pack and sutures 
were removed on the seventh postoperative day. All discharge had ceased 
six weeks later and canal patency lias been maintained until the present 
time (see Fig. 7). 
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DISCUSSION 

Appiaisal of the opeiatne findings would seem to indicate 
that anj aquned external auditory canal closiue may well 
be dangeious to the patient The acquned type is piobably 
moie apt to be so, because the object which causes the wound 
will usually intioduce infection into the canal 01 middle eai 
Unless associated w ith a pi imai j cholesteatoma, aplasia of the 
eai canal is less hazaidous unless a pievious unsuccessful at¬ 
tempt at suigica! collection has been undeitaken 

It would appeal that ladiogiaplnc studies of the tempoial 
bone aie of gieat value, not necessanlj to establish the pies- 
ence 01 absence of an eai canal, but also to deteimme the exis¬ 
tence and extent of mastoid disease 

The endauial lepan offeis the advantages of simplicity and 
good cosmetic icsult, and it piovides an epithelial lining of 
the meatus, fmtheimoie the lines of stiess, so cieated, favoi 
peimanent patency 


CONCLUSIONS 

1 Mastoiditis, middle and mnei eai infection and postauiic- 
ular fistula aie complications of stiictme of the external 
auditoiy canal 

2 The defoimity desei ves eaily suigical collection 

3 An endauial appioach, lesulting in a complete epithelial 
canal lining, may be utilized 

4 New lines of stiess w ill aid m maintaining canal patency 

SUMMARY 

An analysis of eight cases of stiictme of the external audi- 
toiy canal is piesented, and an endauial appioach foi the 
collection of the condition is desciibed 
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THE DIAGNOSIS AND TREATMENT OF UPPER 
RESPIRATORY SYMPTOMS PRODUCED BY 
INCREASED VISCOSITY OF MUCUS AND DRYNESS OF 
THE MUCOUS MEMBRANES- 

Jack R Anderson, M D , 
and 

Wallace Rubin, M D , 

New Oileans, La 

Because otolaiyngologic thinking is so onented in terms 
of alleigy and infection, there is a tendency to oveilook tire 
fact that m approximately 20 pei cent of the cases, symp 
toms accompanying uppei lespnatoiy disease aie caused by 
increased viscosity of mucus and varying degrees of diyness 
of the mucous membiane instead of hypeisecietion 01 ab- 
noimal fluidity as is genet ally assumed 

The tiue natuie of the condition can be established by 
taking a good history, peifoimmg a thoiough physical ex¬ 
amination, and conducting a cytologic study of the secietions 

The pui pose of this piesentation is to review the diagnosis 
of this condition and to leport the use of mtianasal histamine 
in its tieatment 


SYMPTOMATOLOGY 

Table I is a compilation of the moie frequently encounteied 
complaints due to increased viscosity of the mucus and vary¬ 
ing degrees of diyness of the mucous membiane of the upper 
lespnatoiy tiact We have used veibatim quotation to empha¬ 
size how tiuly common these symptoms are in the aveiage 
otolaiyngological piactice, and to call attention to the fact 
that they may stiongly mimic those due to diameti ically op¬ 
posed conditions, viz, hypei secretion, 01 abnormal fluidity 


•From the Ear Nose and Throat Allerjcj Clinic of the E%e Ear Nose 
and Throat Hospital New Orleans Louisiana 

Editors Note This ms recei\ed in The LannKoscope Office and accepted 
for publication Ausust 3 1955 
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TABLE I. 


FREQUENTLY ENCOUNTERED SYMPTOMS DUE TO INCREASED 
VISCOSITY OF THE MUCUS, AND VARYING DEGREES OF DRYNESS 
OF THE MUCOUS MEMBRANE OF THE UPPER 
RESPIRATORY TRACT. 


A. NASAL SYMPTOMS: 

1. Blockage of the nose. 

2. Dryness inside the nose. 

3. Burning sensation in the nose. 

4. Tickling in the nose. 

5. Sinus trouble. 

G. My nose is always blocked and nose drops give me relief for only 
a short time. 

7. The only relief I g’et for my nose blockage is to wash it out every 
day with salt water. 

S. The only way I can get relief of my nasal blockage is to have my 
nose packed. 

9. I don’t sneeze often, but when I do and my nose runs a little, I 
feel much better. 

10. A big glob of mucus accumulates in my nose, and I feel terrible 
until I can work it loose. 

11. At times my nose gets dry and starts to bleed a little. 


B. OROPHARYNGEAL AND PHARYNGEAL SYMPTOMS. 

1. I have a dripping from the back of my nose into my throat. 

2. I have to “hawk” a great deal to clear the back of my nose. 

3. I think my palate has fallen; or, I feel as though that little thing 
hanging from my palate is too long and is lying on my tongue. 

4. I have to spit up a lot of thick phlegm every morning. 

5. I have a lot of thick mucus in my throat, which causes me to gag, 
and sometimes even vomit when I try to remove it. 

6. My throat gets awfully dry. 

7. My mouth gets awfully dry; or, my mouth is so dry that I feel as 
though it’s full of cotton. 

8. Every morning when I first awaken I have a sore throat which 
passes off after I am up and about for a while. 

9. I have a burning pain in the tongue; or, my tongue gets awfully 
sore and sensitive at times. 

10. I have a metallic taste in my mouth. 

11. I have a lump in my throat; or, the muscles of my throat seem 
to get tired easily; or, I have pain in my throat when I swallow; or, there 
is a painful spot inside my throat. 


C. LARYNGEAL SYMPTOMS: 

1. I have to clear my throat constantly. 

2. I feel as though there is something down in my throat, but I can’t 
seem to get it up : if I could, I think that I would feel better. 

3. I get hoarse off and on, even though I don’t have a cold. 


D. CHEST SYMPTOMS: 

1. Cough. 

2. I often get a burning sensation in the middle of mv chest when 
I take a deep breath. 

3 1 hear a wheezing in my chest, particularly when I lie down at 
night. 

4 I seem to get short-winded very fast; I must have something wrong 

with my lungs or my heart. n E wrong 
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TABLE II 


SOME CAUSES OF INCREASED VISCOSITY OF THE MUCUS AND 
VARYING DEGREES OF DRYNESS OF THE MUCOUS MEMBRANE 
OF THE UPPER RESPIRATORY TRACT 


EtlOlOff 1C Apt lit 

1 Vitamin A deficiency 

2 Nicotinic acid deficiency 

3 High carbohjdrale Intike 

4 Fear and nnxietj 

5 Smoking 

G ExcessHe coffee drinking 


7 Chilling of the bodj sui face 

8 Ingestion of Iced bey erases 

9 Post menopausal (natural or 
surgical) 

10 Diabetes mellltus 

11 Hjpothjroldism 

12 H} perth} roidfsm 

13 Excesshe perspiration 

14 Diarrhea 

15 Vomiting 
10 Feyei 

17 Post alcohol ingestion 

18 Diabetes insipidus 

19 Nephrotic sjndrome 

20 Insufficient intake of water 

21 Acute and chronic infection 

22 Belladonna or other paras> m 
pathetic blocking agents 

23 Diuretics 

24 Ephedrlne amphetamine 
benzedrine, and other s>mpathomi 
metic drugs 

25 Antlhistaminic drugs 


26 Oxjgen inhalation 

27 Anatomic abnormalities of the 
external nose, septum, turbinates, 
nasopharjnx new growths, foreign 
bodies 

28 Surgical removal of important 
structures 

29 Mild allergic states yvith any 
of the factors named herein Buper 
imposed 

30 Lowered atmospheric humidity 

31 Central heat y\ithout proper 
humidifying apparatus 

32 Air conditioning 

33 Inhalation of drying or astrin¬ 
gent dusts 


Mti han tsm Postulated 

1 Epithelial change 
r-2 Epithelial change 
a- 3 Increnscd mucin content 
"4 Vasoconstriction due to in 
creased sjmpathetic tone 
-5 Same due to nicotine 
"G Same due to caffeine, delijdra 
lion caused bv dlui etic effect of caf 
feine 

** 7 Refie\ yasoconstriction 
,8 ReLex yasoconstriction 
-9 Loss of trophic effect of sex 
hormones on mucosa 
<10 Same as No 3 
<11 Inci eased sensitivit} to en 
dogenous epinephrine 
■*12 Increased tissue metabolism 
-13 Deh}dration 
*14 Dehjdration 
*•16 Dehjdration 
-16 Deh>dration 
-17 Deh>dration 
~18 Dehydration 
k! 9 Dehjdratlon 
-20 Insufficient hjdration 
<21 Change in meir s rane 
•“22 Removes parasjmpathetic an 
tagonism and lea\e a sympathetica 
unopposed 
<23 Deh}dration 
-•24 Sjmpatlietic preponderance 


'25 Parasjmpathomimetic action; 
abolishes antagonistic action of his 
tamine to epinephrine 
'26 Deh}diation 
27 Cause abnormal negathe pres 
sure, air streams interfere with 
ciliary activity, stagnation of se 
cretions 

[ 28 Remo\al of mucus producing 
structures 


, 29 

Decreases 

water 

content 

of 

mucus 




-30 

Decreases 

water 

content 

of 

mucus 




,31 

Decreases 

yyater 

content 

of 


I mucus 

"32 Reflex yasoconstriction 
33 Drj ing of mucus 
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ETIOLOGY. 

Some of the causes of increased viscosity of the mucus and 
varying degrees of dryness of the mucous membrane of the up¬ 
per respiratory tract are listed in Table II. 

PHYSICAL FINDINGS. 

The color of the mucous membranes varies from an angry, 
dark red to a very pale pink, the so-called normal color range 
being seen at times. 

There may be an appearance of normal moisture, or the 
mucosa may be so dry and the light reflex so dull that one 
almost expects to see cracks in it. Sometimes small crusts of 
dried mucus will be found on such membranes. 

In some instances, no evidence of mucus is present other 
than the impression gained from the glistening appearance 
of the membrane; however, when a cotton-tipped applicator is 
lightly passed over the mucosa, a thin layer of very viscid 
mucus will be observed. The surface tension of this material 
is so great that it is often very difficult to remove it for trans¬ 
fer to a microscope slide for examination. 

At times, mucus threads joining adjacent structures will 
be encountered. Small clumps of globules are frequently 
found. If these occur on the vocal cords, they may be con¬ 
fused with small polyps or nodules, but, of course, they will 
disappear after the patient has coughed several times. Large 
accumulations of mucus will be found in the presence of ana¬ 
tomic obstruction. 

The mucus is usually clear in color but becomes more 
opaque as the viscosity increases. When it has been present 
on the membrane for a prolonged period, it may become some¬ 
what yellow in tint. If the condition is due to excessive smok¬ 
ing, it may be stained by the nicotine and tars from the 
tobacco. At times, it may be blood-streaked, particularly after 
nasopharyngeal or laryngeal “hawking”. 

Just as any shade of membrane color may accompany this 
condition, so any degree of membrane engorgement may be 
present. In some instances, the turbinates will shrink nor¬ 
mally when a vasoconstrictor is applied, while in others there 
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will bo little change. This is some indication of the submucosal 
tissue changes which have occurred. 

CYTOLOGIC FINDINGS. 

Cytologic study of the mucus is an indispensable aid in the 
diagnosis of this condition. 

The first characteristic noted is in the preparation of the 
material for staining. Because of its increased viscosity, one 
has difficulty spreading it into a thin layer with the usual 
match stick or wire applicator. Then, a long time is required 
for drying prior to fixation with heat. To speed the process, 
we sometimes direct a stream of compressed air onto the 
smear. 

During staining with Hansel’s stain, decolonization is rather 
difficult, and frequently one finds it necessary to apply alcohol 
several times before a sufficient amount of methylene blue 
has been removed. Even after extensive decolorization royal 
blue will be the predominant color when the stained smear 
is held up to be examined by daylight. 

Upon examination of the stained smear, several findings 
are noteworthy. There is usually a relatively large amount 
of homogeneous-looking mucus containing few cellular ele¬ 
ments; however, small accumulations of leucocytes and/or 
eosinophiles may be found in varying proportions in certain 
areas, and it is not unusual to see a surprising number of non- 
lobulated leucocytes; this latter phenomenon we have con¬ 
sidered an indication of chronicity. The thicker the mucus, 
the more epithelial cells will be found in the smear. Quite 
often one will encounter a great many bacteria. This may 
indicate either a subacute infectious pi'ocess or stagnation of 
secretions. 


TREATMENT. 

In a recent consideration of one aspect of this problem’, 
a rather dismal outlook was given as far as therapy was con¬ 
cerned. We are not in agreement with this hopeless attitude, 
and feel that otolaryngologists have much to offer these 
patients. 

Definitive treatment is most to be desired, but until this 
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can be accomplished, or if it cannot be achieved, the patient 
should be given the benefit of symptomatic relief. We shall 
consider only symptomatic therapy in this presentation. 

Symptomatic treatment may be directed towards any one or 
more of the following: 

1. Moistening the mucous membranes. 

2. Liquifying the viscid mucus. 

3. Stimulating mucus production by systemic administra¬ 
tion of drugs. 

U. Stimulating mucus production by local application of 
drugs. 

The efficacy of treatment will depend largely upon the 
amount of metaplastic change which has occurred in the 
mucosa. 

1. Methods of moistening the mucous membranes. These 
range from the use of a steam kettle to moisten the inspired 
air to douching the nose with a saline solution several times 
daily. Patients also use oils and petrolatum to achieve this 
effect. Some individuals use the common vasoconstrictor 
preparations for this purpose, although they erroneously be¬ 
lieve them to be effective because they shrink the mucous 
membranes. These methods are not satisfactory, because of 
the short-lived relief of the symptoms that they provide. 

2. Methods used to liquify viscid mucus. Anything that 
moistens the membranes will, to some extent, also liquify 
viscid mucus; however, certain mucolytic agents are avail¬ 
able. These include: five per cent aqueous solution of am¬ 
monium chloride, Alevaire (R), a saturated solution of potas¬ 
sium iodide given orally, and intravenous sodium iodide. 

3. Mucus-stimulating materials administered systemically. 
In addition to the aforementioned iodides, any adrenergic 
blocking agent may be used. We have used Hydergine (R) 
to great advantage in this connection 2 - 3 . The dosage is one 
sublingual tablet four to six times daily. At times, it is neces- 
sai’y to reinforce the action of Hydergine (R) by the con¬ 
comitant administration of 15 grains of prostigmine bromicle. 
One may take advantage of the side actions of Rauwolfia 
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serpentina or chlorpromazine to stimulate production of turbi- 
nate engorgement and mucus production. All of these agents 
will give a certain degree of central sedation. 

4. Mucus-stimulating materials applied locally. Proetz 4 
recommends a solution of five per cent ethyl alcohol, three 
per cent glycerine, and 0.9 per cent sodium chloride in distilled 
water to stimulate the nasal glands and to retain moisture. 
The use of 0.25 cc of a 1:2000 solution of prostigmine methyl' 
sulfate sprayed into each nostril four times a day has been 
advocated by Soskin and Bemheimer. 5 Glas 0 employed hista¬ 
mine iontophoresis in increasing doses, beginning with a 
solution of 1:2000 and reported excellent results. Van Dellen, 
Bruger and Wright 7 used strong solutions (25 per cent) of 
acetyl-beta-methyl-choline with some success. We have used 
nasal sprays and drops of histamine in dilutions varying from 
1:2500 to 1:5000 in those cases without too-far advanced 
metaplasia. The solution can also be used in the form of Dow¬ 
ling packs in the office. Their application results in engorge¬ 
ment of the turbinates and an increased flow of mucus of thin 
consistency. 

If the patient is allergic, an attack of sneezing will be pre¬ 
cipitated when the soiution is introduced into the nose. It is 
rather dramatic to use such preparations in wide-open nasal 
passages which the patient believes are blocked. Within a few 
minutes there is a diminution in the volume of the lumen, yet 
the patient states that he feels a great deal better. 

DISCUSSION. 

It has been said 7 that “careful investigations by able work¬ 
ers have left the cause of most nasal troubles still in doubt.” 
This is not entirely correct. What is true is the fact that 
much of the basic work has been ignored, and our thinking 
has been too heavily oriented in terms of hype rsecre tion as a 
manifestation of infection, allergy, or the need for surgical 
intervention. In short, we have been too prone to think in 
terms of overfunction of the respiratory mucqsa as a cause 
of symptom production. Scant attention has been given to 
“underfunction” as a basis of symptoms. Undoubtedly, we 
have been abetted in this error bv the fact that patients have 
a tendency to be etymologically sloppy in their selection of 
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words to describe symptoms. As an example, they may often 
use the word "blockage” when "stuffiness” would be more 
accurate. 


SUMMARY. 

1. A number of symptoms commonly encountered in the 
practice of otolaryngology are considered in terms of increased 
viscosity of mucus, and varying degrees of dryness of the 
mucous membranes of the upper respiratory tract. 

2. Treatment based on this concept is discussed. 
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CONGENITAL PERICHONDRITIS ASSOCIATED WITH 
ACHONDROPLASTIC.* 


Robert C. Kratz, M.D., 

Newport, Ky. 

At the Cincinnati General Hospital I recently had the 
opportunity to examine and treat two cases of perichondritis 
auricularis, which, in my opinion, were congenital. Since I 
can find nothing in the literature on congenital perichondritis 
auricularis. these two cases are reported here. 

An achondroplastic dwarf was born March 3, 1954, at the 
Cincinnati General Hospital. This child was the sixth off¬ 
spring of normal parents. The other five siblings were all 
healthy and normal. On May 13, 1955, 14 months later, a 
second achondroplastic dwarf was born to the same parents. 
These two siblings had identical skeletal deformities, but the 
second child had a severe cleft palate, while the first had 
only a bifid uvula. Both of these infants developed bilateral 
serous perichondritis auricularis. The older of the two de¬ 
veloped the condition in the fourth week of life, while the 
younger infant developed the effusion during the second 
week. These two children were treated differently and with 
varying degrees of success. 

Case 1. The older child was treated by aspiration of a 
clear yellow fluid and the application of a collodion cotton 
mold, which was removed after six days. Three days later, 
however, the child was returned because the effusion re¬ 
curred. Again a cotton collodion mold was applied, and not 
removed for 15 days. Following the second removal there was 
no recurrence, and the result was excellent. The duration of 
the disease by this treatment was 41 days. 

The younger child was treated by repeated aspirations of 
the fluid and applications of a wet cotton mold. These aspira¬ 
tions were repeated every three days, and a wet cotton mold 


• From the Department of Otolaryngoldgy at the "University of Cincinnati. 
Editor's Note: This ms. received In Laryngoscope Office and accepted 
for publication, September 6, 1955. 
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FIs. 1. Case 2. The second and y ou "f?. st of °|„e he The °ea?s h were °normal 
infants. This photo was made at one week of age. The ears were normal 

when this photo was taken. 
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Tip: 2 These photos illustrate the right and left ears of the second of 
the two siblings at the age of five week*? The preceding siblings had the 
same appearance at approximately the same age 
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Fig. 3. The second of the two siblings was treated with wet cotton 
molds. The above photos illustrate the poor result from this treatment. 
The above photos were taken at the age of two months. The older 
sibling, who was treated with an ear mold, had an almost perfect result 
in contrast to the pictures. 
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reapplied. After two-and-one-half weeks of treatment the 
condition had not improved. The swelling extended to the 
place of closing the external auditory meatus. A cotton col¬ 
lodion mold was then applied. This was changed three times 
before the condition subsided. The result was guardedly 
fair. The ears were thickened and slightly deformed. The 
duration of the disease was G8 days. 

Discussion: 

Since 1941 there have been four achondroplastic dwarfs 
born at the Cincinnati General Hospital, including the two 
just mentioned. It could not be determined whether the 
other two children developed perichondritis auricularis, but 
since there is no mention made in their charts of the condition 
I assume they did not. 

Judging from my limited experience with two cases of this 
rare condition, it would seem that the treatment of choice 
is to aspirate the fluid and fit an ear mold, which is held 
in place by an elastic type bandage, and is not removed 
until it becomes loose. It would seem also that treatment 
should be carried out for a month or longer. 

SUMMARY. 

Two cases of presumed congenital perichondritis auricularis 
occurring in achondroplastic siblings are presented. 

Suggestions for the treatment of congenital perichondritis 
auricularis have been offered. 

Third and Washington Streets. 



3n JHemortam 

JOHN MACKENZIE BROWN, M.D. 

1878 - 1955 

John Mackenzie Brown was born in London, Ontario. 
Canada, in 1878. He received in's preliminary education and 
was graduated from medical school at the University of Wes¬ 
tern Ontario in 1899. Shortly thereafter, he decided to come 
to the Southwest and made his permanent home in Los Angeles 
at the turn of the century, becoming an American citizen with¬ 
in a few years. Becoming interested in otolaryngology early 
in his career, he decided to obtain special training in this 
field and traveled extensively studying at the University of 
Michigan, University of Pennsylvania, Harvard, Edinburgh, 
and at several European centers. 

His skill in his special field was quickly recognized, and he 
was appointed to a number of hospital staffs in Los Angeles. 
He was one of the first members of the staff at Children’s 
Hospital, and remained active in that institution from 1909 
until 1955. Not only did he serve as Chief of the Department 
of Otolaryngology, but also served as Chief of Staff at that 
hospital for a number of years. He maintained affiliations 
with many other hospitals in the city, including St. Vincents 
Hospital, the Eye and Ear Hospital, Hospital of the Good 
Samaritan, and the Cedars of Lebanon Hospital. His services 
as a consultant were constantly sought at these and other 
hospitals. 

With the re-opening of the School of Medicine at the Uni¬ 
versity of Southern California in 1928, Doctor Brown became 
vitally interested in the welfare of this institution and became 
Professor and Head of the Department of Otolaryngology in 
1930. Several years later he became Chief of the Department 
of Otolaryngology at the Los Angeles County General Hospital, 
and even after his promotion to Professor Emeritus in 1950, 
he maintained an active interest in the work of both insti¬ 
tutions. 

The Residency Training Program and the Postgraduate 
Education in Otolaryngology were greatly stimulated and put 
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on a solid footing during his period of leadership. His Wednes¬ 
day rounds at 1:00 o’clock became traditional at the County 
Hospital and were renowned throughout the country for 
their excellence and stimulation. 

Doctor Brown was deeply interested in the national oto- 
laryngologieal societes, and served as an officer in many of 
them. In addition to serving as President of the American 
Laryngological, Rhinological and Otological Society, and 
President of the American Academy of Ophthalmology and 
Otolaryngology, he was also a member of the Los Angeles 
Society of Ophthalmology and Otolaryngology, the Pacific 
Coast Oto-ophthalmologieal Society, the American Otological 
Society, and the American Laryngological Association. He 
was a devoted member of all of these organizations and 
rarely failed to attend a national or local meeting of any 
society in the field of otolaryngology. 

During his many years in the practice of otolaryngology, 
he contributed much to the advancement of the specialty and 
his contributions in several fields are world famous. His work 
on the frontal sinus, including his advocacy of early trephine 
in acute frontal sinusitis and conservative surgery in chronic 
frontal sinusitis; his work in branchial-cleft anomalies and his 
interest in intracranial complications were well recognized 
throughout the world. He served as Associate Editor of the 
Archives of Otolaryngology for many years. 

All of these sterling qualities and great accomplishments 
in the field of medicine do not tell the real story of a 

truly beloved physician. He will be remembered by many 
thousands of patients who knew him as a kind and able 
physician with real devotion to the sick. To his fellow phy¬ 
sicians, he was known as an astute diagnostician and a very 
able surgeon in the field of otolaryngology. To many oto¬ 
laryngologists now practicing, not only on the West Coast but 
also in various other parts of the country, Doctor Brown will 
always be the great teacher, the great educator, and the kindly 
advisor who guided and helped innumerable young men in 
the specialty of otolaryngology. He was deeply interested in 
people and in education. He was a strong guiding force in 




the early days of organization of the School of Medicine at the 
University of Southern California, and for many years was a 
member of the executive committee of the faculty. A large 
group of his former students and friends have for years met 
at the annual meetings of the American Academy of Oph¬ 
thalmology and Otolaryngology as the “John Mackenzie Brown 
Alumni Group”, and have awarded an annual recognition 
to that member of the group who made the best contribution 
to the literature in that year. This award is considered a 
great honor. In 1949, a testimonial dinner was given to Doctor 
Brown by a large number of otolaryngologists in the Southern 
California area upon the occasion of his completion of fifty 
years of practice. At this testimonial dinner, an oil painting 
was presented to him by his devoted friends, and copies of this 
painting hang in many otolaryngological offices on the West 
Coast. 

“J.M.” was a most humble and modest person who always 
tried to remain quietly in the background; nevertheless, his 
great character and human qualities were so evident that many 
honors were presented to him during his years in practice. 

Remaining actively engaged in practice and in his educa¬ 
tional work until the very end, Doctor Brown passed away 
in his sleep on December 31, 1955. He is survived by his 
widow, Marian, two daughters, two sons, and six grand¬ 
children. 

The John Mackenzie Brown Memorial Fund has been 
established to perpetuate the name of the man who was 
known as the dean of otolaryngologists on the West Coast, 
and who made contributions to the specialty, which will be 
permanent in the archives of otolaryngology. This fund will 
be used to build a lecture hall in the new University of South¬ 
ern California Medical School Center. This will be a fitting 
memorial to Doctor Brown, who was very anxious to see 
education in medicine raised to the highest possible level. 

Contributions to the University of Southern California 
Medical School, attention John Mackenzie Brown Memorial 
Fund, may be forwarded to the fund office, Suite 308, 1136 
West Sixth Street, Los Angeles 17, California. H. H. 



NATIONAL SOCIETY MEETINGS. 


Schedule of Meetings for 1956: 

American Board of Otolaryngology, to be held at the Sheraton- 
Mt. Royal, Montreal, Canada, May 6-11. 

American Otological Society, Inc., to be held at the Seigniory 
Club, Ottawa, Canada, May 11-12. 

American Laryngological Association to be held at the Seig¬ 
niory Club, Ottawa, Canada, May 13-14. 

American Broneho-Esophagological Association, to be held at 
the Sheraton-Mt. Royal, Montreal, Canada, May 15-16, 
(afternoons). 

The American Laiyngologieal, Rhinological and Otological 
Society, Inc., will hold its Annual Meeting at the Shera¬ 
ton-Mt. Royal, Montreal, Canada, May 15-16-17 (morn¬ 
ings only). 

Please make early plans to attend the 1956 Spring Meetings 
in Canada. Both the Seigniory Club and Montreal present 
most attractive features for you and your family. More in¬ 
formation about the places will be given later. 

Reservations at the Sheraton-Mt. Royal Hotel should be 
made early by addressing the Reservation Supervisor, 1455 
Peel Street, Montreal, P. Q., Canada. 


WASHINGTON UNIVERSITY, SAINT LOUIS, 
DEPARTMENT OF OTOLARYNGOLOGY. 

Offers a Basic Science Course in Otolaryngology to start 
Monday, September 17, 1956. Complete information about the 
course may be obtained by writing to Theo. E. Walsh, M.D., 
Head of the Department of Otolaryngology, 640 S. Kingshigh- 
way, St. Louis 10, Missouri. 
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SIXTH INTERNATIONAL CONGRESS OF 
OTOLARYNGOLOGY. 

The Sixth International Congress of Otolaryngology will 
take place in Washington, D. C., from Sunday, May 5, through 
Friday, May 10, 1957, under the presidency of Arthur \V. 
Proetz, M.D. 

The selected subjects for the Plenary (Combined) Sessions 
to be held Monday, Wednesday and Friday mornings will be: 

1 . Chronic Suppuration of the Temporal Bone. 

2. Collagen Disorders of the Respiratory Tract. 

S. Papilloma of the Larynx. 

Outstanding internationally recognized authorities will open 
the discussion of each of these subjects. 

Two types of communications are invited: 1 . Contribu¬ 
tions to the discussions of the selected subjects, limited to five 
minutes. 2. Original papers, limited to 15 minutes. These 
should be in one of the four official languages: English, 
French, German, Spanish. 

Motion picture films will be shown continuously except dur¬ 
ing the Plenary Sessions. There will be both scientific and 
technical exhibits. Those wishing to submit contributions to 
the program should communicate with the General Secretary. 

Announcement of the Congress has been sent to all oto¬ 
laryngologists whose names and addresses could be obtained. 
Additional details concerning registration, housing, entertain¬ 
ment, etc., will be sent to those who have indicated to the 
General Secretary that they wish further information. 

The subscription for Members (physicians) is $25.00 U.S.A. 
This includes the privilege of attendance at all official Con¬ 
gress meetings except the banquet for which an additional 
charge will be made. Other persons accompanying Members 
may be registered as Associates at a fee of $10.00 U.S.A. 

An interesting program of social functions, visits to points 
of interest in and around Washington and post-Congress tours 
is being arranged. The American Express Company is the 
official travel agent for the Congress. Their offices through- 
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out the world are available for travel arrangements to the 
Congress and for post-Congress tours. 

All communications should be addressed to the General 
Secretary, Paul H. Holinger, M.D., 700 N. Michigan Ave., 
Chicago, Ill., U.S.A. 


INDIANA UNIVERSITY MEDICAL CENTER. 

The Department of Otolaryngology, Indiana University 
School of Medicine, offers its annual Anatomical and Clinical 
Course in Otolaryngology March 26th to April 7th, 1956. 

Applicants should address The Post-Graduate Office, 
Indiana University Medical Center, Indianapolis 7, Indiana. 


MOUNT SINAI HOSPITAL 

Mount Sinai Hospital offers three post graduate courses 
given in affiliation with Columbia University. The course on 
Indirect Laryngoscopy is scheduled for Feb. 13-14, 1956; a 
course on Voice and Speech Therapy will be given Feb. 15-16, 
1956 and the course in Audiology Feb. 17-18, 1956. 

These courses may be taken separately or as one combined 
course. 

For further information address The Registrar for Post 
Graduate Medical Instruction, Mount Sinai Hospital, Fifth 
Avenue and One-Hundredth Street, New York (29), N. Y. 


A special course in Endaural Otologic Surgery will be 
given by Northwestern University February 28 through 
March 26, 1956. Course is limited to eight otolaryngologists. 
Instruction to include lectures, cadaver dissection, etc. For 
further information write Dr. Geo. E. Shambaugh, Ji\, Dept, 
of Otolaryn., Northwestern Medical School, 303 East Chicago 
Ave., Chicago (11), Ill. 
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POSTGRADUATE COURSE. 


The Mount Sinai Hospital, New York, in affiliation with 
Columbia University, announces an intensive postgraduate 
course in Rhinoplasty, Reconstructive Surgery of the Nasal 
Septum and Otoplasty, given by Irving B. Goldman, M.D., 
and staff, July 14-18, 1956. 

Candidates should apply to Registrar for Postgraduate 
Medical Instruction, Mount Sinai Hospital, 5th Avenue and 
100th Street, New York 29, New York. 


UNIVERSITY OF ILLINOIS COLLEGE OF MEDICINE. 

The next Laryngology and Bronchoesopliagology Course 
to be given by the University of Illinois, College of Medicine, 
is scheduled for the period March 5 through March 17, 1956. 
The course is under the direction of Dr. Paul H. Holinger. 

Interested registrants will please write directly to the 
Department of Otolaryngology, University of Illinois, College 
of Medicine, 1853 W. Polk Street, Chicago 12, Illinois. 


POSTGRADUATE COURSE IN OTOLARYNGOLOGY. 

The Department of Postgraduate Medicine of the University 
of Michigan Medical School announces the Otolaryngology 
Conference to be given at the University Hospital, Ann Arbor, 
Michigan, on April 19, 20 and 21, 1956, under the direction 
of Dr. A. C. Furstenberg, Chairman of the Department of 
Otolaryngology at the University of Michigan Medical School. 

Guest lecturers of national prominence, together with 
members of the staff of the Department of Otolaryngology, 
will participate in the program. 

For further information, write to Dr. John M. Sheldon, 
Director, Department of Postgraduate Medicine, University 
Hospital, Ann Arbor, Michigan. 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES. 
(Secretaries of the various societies are requested to keep this 
information up to date). 


AMERICAN OTOLOG1CAL SOCIETY. 

President: Dr. Wm. J. McNally, 1509 Sherbrooke St., West Montreal 
25, Canada. 

Vice-President: Dr. John R. Lindsay, 950 E. 59th St., Chicago 37, Ill. 
Secretary-Treasurer: Dr. Lawrence R. Boies, University Hospital, Minne¬ 
apolis 14, Minn. 

Editor-Librarian: Dr. Henry L. Williams, Mayo Clinic, Rochester, Minn. 
Meeting: Seigniory Club, Ottawa, Canada, May, 1956. 


AMERICAN LARYNGOLOG1CAL ASSOCIATION. 

President: Bernard J. McMahon, 8230 Forsyth Blvd., Clayton 24, Mo. 
First Vice-President: Robert L. Goodale, 330 Dartmouth St., Boston, 
Mass. 

Second Vice-President: Paul H. Holinger, 700 North Michigan Ave., 
Chicago 11, Ill. 

Secretary: Harry P. Schenck, 326 South 19th St., Philadelphia 3, Pa. 
Treasurer: Fred W. Nison, 1027 Rose Building, Cleveland, Ohio. 
Librarian, Historian and Editor: Edwin N. Broyles, 1100 North Charles 
St., Baltimore, Md. 

Meeting: Mount Royal Hotel, Montreal, Canada, May, 1956. 


AMERICAN LARYNGOLOG1CAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC. 

President: Dr. Dean M. Lierle, Iowa City, Iowa. 

President-Elect: Dr. Percy Ireland, Toronto, Canada. 

Secretary: Dr. C. Stewart Nash, 277 Alexander St., Rochester, N. Y. 
Meeting: Mount Royal Hotel, Montreal, Canada, May, 1956. 


AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOG't 
Chairman: John R. Lindsay, M.D., Chicago, HI. 

Vice-Chairman: James W. McLaurin, M.D., Baton Rouge, La 
Secretary: Hugh A. Kuhn, M.D., Hammond, Ind. 

Representative to Scientific Exhibit: Walter Heck, M.D, San Francisco 
Calif. 

Section Delegate: Gordon Harkness, M.D., Pa\er,_o ‘ Iovra. 

Alternate Delegate: Dean Lierle, M.D., Iowa City, jova 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY. 

President: Dr. Algernon B. Reese, 73 East 71st St., New York 5>1 w v 
E M^n' e SeCretary: Dr ‘ WiUiam L - Benedict, Mayo Clinic, Rochester, 


AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION 
President: Dr. Daniel S. Cunning, 115 East 65th St. New York v 

**— *«*•* ms Siu«: 


Sheraton Mount Royal Hotel, Montreal 
1956 (afternoons only). 


Canada, May 


15-16, 


, r .. „ AMERICAN BOARD OF OTOLARYNGOLOGY 

Meeting: Palmer House, Chicago, XU., October, 1956 
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THE AMERICAN RHINOLOGIC SOCIETY 
President Dr Ralph H Riggs, 1513 Line A\c, Shie\eport, La 
Secretary Dr James Chessen, 1S2D High St, Denver, Colo 
Annual Clinical Session Illinois Masonic Hospital Chicago Illinois 
October, 1956 

Annual Meeting Palmer House, Chicago, Illinois, October 1956 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY. 

President Dr D M Lierle, Uniiersltj Hospital Iowa City Iowa 
Secretary Treasurer Dr Michael H Barone, 468 Delaware Ave, Buffalo 
2, N. Y. 

Meeting Paimer House, Chicago, 111, October 195G 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY. 

President Dr Joseph Gilbert, 111 E 61st St, New York, N Y 
Vice President Dr Kenneth Hinderer, 402 Medical Arts Bldg, Pitts 
burgh. Pa 

Secretary Dr Louis Joel Foit, 66 Park Aye, New York 16, N Y 
Treasurer Dr Armand h Caron, 36 Pleasant St, Worchester, Mass 


PAN AMERICAN ASSOCIATION OF OTO-RHINO LARYNGOLOGY 
AND BRONCHO ESOPHAGOLOGY. 

President Dr J M Tato Azcuenaga 235. Buenos Aires, Argentina 
Executive Secretary Dr Chevalier L Jackson, 3401 N Broad St, Phlla- 
delphia 40. Pa . V S A. 

General Secretary Dr C E Munoz MncCormich, P 0 Box 9111, San 
turce 29, Puerto Rico 

Meeting Fifth Pan American Congress of 0to Rhino Laryngology and 
Broncho Dsopbagolop> 

Time and Place April 8-12, 1956, San Juan, Puerto Rico 
President Dr J H Font, Medical Aits Bldg, San Juan, P R 

SIXTH INTERNATIONAL CONGRESS OF OTOLARYNGOLOGY 
President Dr Arthur W Proetz, Beaumont Bldg, St Louis, Mo 
General Secretary Dr Paul Hollnger, 700 No Michigan Ave, Chicago 
(11), Ill 

Meeting Statler Hotel Washington, D C, May 5 10, 1957 

THE PHILADELPHIA LARYNGOLOGICAL SOCIETY 
President Dr William J Hitschler 
Vice President Dr Chevalier L Jackson 
Treasurer Dr John J O’Keefe 
Secretary Dr Joseph P Atkins 
Historian Dr Herman B Cohen 

Executive Committee Dr Thomas F Furlong, Jr, Dr William A Lell, 
Dr Harry P Schenck, Dr Benjamin H Shuster exofScio 

BALTIMORE NOSE AND THROAT SOCIETY 
Chairman Dr Walter E Loch, 1039 No Calvert St Baltimore, Maryland 
Secretary Treasurer Dr Theodore A Schwartz 

CHICAGO LARYNGOLOGICAL AND OTOLOGfCAL SOCIETY. 
President Paul H Hollnger, 700 No Michigan, Chicago 11, Ill 
Vice-President Dr Jack Allan Weiss, 109 No Wabash Ave, Chicago 3, Ill 
Secretary-Treasurer Dr Stanton A Friedberg 122 So Michigan Ave, 
Chicago, III 

Meeting First Monday of each Month October through May 

10? 


OTOSCLEROSIS STUDY GROUP. 

President: Dr. Gordon D. Hoopie, 1100 East Genesee St., Syracuse, N. Y. 
Secretary: Dr. Lawrence R. Boies, University Hospital, Minneapolis 14, 
Minn. 

Meeting: Palmer House, Chicago, Ill., October, 1956. 


CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. G. C. Otrich, Belleville, Ill. 

President-Elect: Dr. Phil R. McGrath, Peoria, 111. 
Secretary-Treasurer: Dr. Alfred G. Schultz, Jacksonville, Ill. 


MISSISSIPPI VALLEY MEDICAL SOCIETY. 

President: Dr. Arthur S. Bristow, Princeton, Mo. 

Secretary-Treasurer: Dr. Harold Swanberg, Quincy, Ill. 

Assistant Secretary-Treasurer: Dr. Jacob E. Reisch, Springfield, 111. 

THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA. 

Chairman: Dr. J. L. Levine. 

Vice-Chairman: Dr. Russell Page. 

Secretary: Dr. James J. McFarland. 

Treasurer: Dr. Edward M. O’Brien. 

Meetings are held the second Tuesday of September, November, January, 
March and May, at 6:30 P.M. 

Place: Army and Navy Club, Washington, D. C. 

SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY. 

Chairman: Dr. Lyle M. Sellers, 3707 Gaston Ave., Dallas 10, Texas. 
Chairman-Elect: Dr. F. A. Holden, Medical Arts Building, Baltimore 1, Md. 
Vice-Chairman: Dr. Edward W. Griffey, 217 Hermann Professional Build¬ 
ing, Houston 6, Texas. 

Secretary: Dr. G. S. Fitz-Hugh, 104 East Market St., Charlottesville, Va. 
Meeting: 


THE VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Howard L. Mitchell, Lexington, Va. 

President-Elect: Dr. L. Benjamin Sheppard, 301 Medical Arts Building, 
Richmond 19, Va. 

Vice-President: Dr. Edgar Childrey, Jr., Professional Building, Richmond, 
Va. 

Secretary-Treasurer: Dr. Maynard P. Smith, 600 Professional Building, 
Richmond, Va. 

Annual Meeting: May 26 - June 2, 1956. 

WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. James K. Stewart, Wheeling, W. Va. 

Secretary-Treasurer: Dr. Frederick C. Reel, Charleston, W. Va. 

THE LOUISIANA-MISSISSIPP1 OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY. 

President: Dr. W. L. Hughes, Lamar Life Bldg.. Jackson. Miss. 
Vice-President: Dr. Ralph H. Riggs, 1513 Line Ave., Shreveport, La. 
Secretary: Dr. Edley H. Jones, 1301 Washington St., Vicksburg, Miss. 
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NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr J C Peele, Kinston Clinic, Kinston, N C 
Vice-President Dr George E Bradford, Winston Salem, In C 
Secretnr* Treasurer Dr J D Stratton, 1012 Kings Drive, Charlotte 7, 
N C 

Meeting George Vanderbilt Hotel AsheUUe, N C, Sept 1G19 1956 

SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Norman Eaddj, Sumter, S Car 
Vice President Dr J H Gressettc Orangeburg, S Car 
Secretary Treasurer Dr Roderick Macdonald, 333 East Main St, Rock 
Hill, S Car 

Meeting jointlj ■with the North Carolina Eye, Ear, Nose and Throat 
Societ*, George Vanderbilt Hotel Ashexille, N Car, Sept 17 IS 19 
1956 


FLORIDA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President Dr Chas C Grace, 145 King St, St Augustine Fla 
President Elect Dr Jos W Taylor, 706 Tranklin St, Tampa, Fla 
Secretary Treasurer Dr Carl S McLemore, 1217 Kuhl Ave Orlando rta 


THE GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY 

President Di A R Hollender, 605 Lincoln Road Miami Beach Fla 
Vice President Dr Curtis D Benton, Jr 

Secretary Dr James H Mendel, Jr, 7241 Red Road, Miami, Fla 
Meeting Quarterly, at Seven Seas Restaurant, February, May, Octobei, 
and December 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President Dr Edwin G Grafton 
Vice-President Dr L A FurcbgotL 
Secretary Treasurer Dr Hal W Maxwell 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President Robert A Norene, M D 
Secretary Treasurer Leland R House, M D 
Chairman of Section on Ophthalmology Wendell C Irvine, M D 

Secretary of Section on Ophthalmology Stephen J Popovich, M D 

Chairman of Section on Otolaryngology Herschel H Burston M D 

Secietar* of Section on Otolaryngology Ross A Goodcell MD 

Place Los Angeles Count* Medical Association Building, 1925 Wilshire 
Boulevard, Los Angeles, California 

Time 6 00 PM, first Monday of each month from September to June 
inclusive—Otolaryngology Section b 00 PM, first Thursday of each 
month from September to June inclusive—Ophthalmology Section 
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PACIFIC COAST OTO-OPHTHAL MO LOGICAL SOCIETY. 


President: Lester T. Jones, M.D., 624 Medical Arts Bldg., Portland (5), 
Oregon. 

Secretary-Treasurer: Dr. John P. Tolan, 3419 47th Ave., Seattle (5), Wash. 
Meeting: April 15-19, 1956. 


THE RESEARCH STUDY CLUB OF LOS ANGELES, INC. 

Hon. Chairman: Dr. Isaac H. Jones, 635 S. Westlake Ave., Los Angeles 
57, Calif. 

Chairman: Dr. Orrie E. Ghrist, 210 N. Central Ave., Glendale, Calif. 
Treasurer: Dr. Norman Jesberg, 500 So. Lucas Ave., Los Angeles 17, Calif. 
Otolaryngology: Dr. Russell M. Decker, 65 N. Madison Ave., Pasadena 
1, Calif. 

Ophthalmology: Dr. Warren A. Wilson, 1930 Wilshire Blvd., Los An¬ 
geles 57, Calif. 

Mid-Winter Clinical Convention annually, the last two weeks in January 
at Los Angeles, Calif. 

PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Clifton E. Benson, Bremerton, Wash. 

President-Elect: Dr. Carl D. F. Jensen, Seattle, Wash. 

Secretary: Dr. Willard F. Goff, 1215 Fourth Ave., Seattle, Wash. 


CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D'OTOLARYNGOLOGIE 

President: Dr. G. S. Gorrell. 110 Medical Arts Bldg., Calgary, Alta. 
Secretary: Dr. G. Arnold Henry, 170 St. George St., Toronto, Ontario. 
Meeting: June 6-7, 1956, Chateau Frontenac, Quebec, Canada. 


INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY. 

President: Dr. Antonio da Costa Quinta, Lisbon, Portugal. 

Secretary: Dr. Chevalier L. Jackson, 3401 N. Broad St., Philadelphia 40. 

Pa.. U. S. A. 

Meeting: 


FOURTH LATIN-AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA. 

President: Dr. Dario. 

Secretary: 

Meeting: Lima, Peru, 1957. 


SOCIEDAD NACIONAL DE CIRUGIA OF CUBA. 

Presldente: Dr. Reinaldo de Villiers. 

Vicepresidente: Dr. C4sar Cabrera Caldenn. 

Secretario: Dr. JosS Xirau. 

Tesorero: Dr. Alfredo M. Petit. 

Vocal: Dr. Jos6 GrosB. 

Vocal: Dr. Pedro Hern&ndez Gonzalo. 
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FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY. 

President: Dr. Victor M. Noubleau, San Salvador. 

Secretary-Treasurer: Dr. Hector R. Silva, Calle Arco No. 84, San Salva¬ 
dor, El Salvador, Central America. 


SOCIEDAD CUBANA DE OTO-LARINGOLOGIA. 
President: Dr. Relnaldo do VHIlers. 

Vice-President: Dr. Jorge de C&rdenas. 

Secretary: Dr. Pablo Hernandez. 


SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA 
Presldente: Dr. Frank Canoaa Lorenzo. 

VJce-Presidente: Dr. Julio Sangully. 

Secretario: Dr. Juan Portuondo do Castro. 

Tesorero: Dr. Luis Ortega Verdes. 


MEXICAN ASSOCIATION OF PLASTIC SURGEONS. 
President: Dr. Cesar LaBoide, Mexico, D. F. 

Vice-President: Dr. M. Gonzalez Ulloa, Mexico, D. F. 

Secretary: Dr, Juan de Dios Peza, Mexico, D. F. 

FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINGOLOGIA. 
Secretary of the Interior: Prof. Dr. Atilio Vlale del Carrll. 
Secretary of Exterior: Dr. Aldo G. Remorino. 

Secretary Treasury: Prof. Dr, Antonio Carrascosa. 

Pro-Secretary of the Interior: Prof. Dr. Carlos P. Mercandino. 
Pro-Secretary of the Exterior: Prof. Dr. Jaime A. del Sel. 
Pro-Secretary of the Treasury: Dr. Jorge Zublzarreta. 

BUENOS AIRES CLUB OTOLARINGOLOGICO 
Presldente: Dr. K. Segre. 

Vice-Presldente: Dr. A. P. Belou. 

Secretario: Dr. S. A. Aranz. 

Pro-Secretario: Dr. J. M. Tato. 

Tesorero: Dr. F. Games. 

Pro-Tesorero: Dr. J. A. Bello. 

SOCIEDAD COLOMB1ANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLOMBIA). 
Presidente: Dr. Alfonso Tribin P. 

Secretario: Dr, Felix E. Lozano. 

Tesorero: Dr. Mario Arenas A. 

ASOCIACION DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 
Presidente: Dr. Julio Quevedo, 15 Calle Oriente No. 5. 

First Vice-Presldente: Dr. Hdctor Cruz, 3a Avenlda Sur No. 72. 
Second Vice-Presldente: Dr. Jos6 Luis Escamilla, 5a Calle Ponlente 
No. 4S. 

Secretario-Tesorero: Dr. Horace Polanco, 13 Calle Ponlente No. 3-D. 

SOCIEDAD DE OTO-R1 NO-LARINGOLOGIA, 

COLEGIO MEDICO DE EL SALVADOR, SAN SALVADOR, C. A. 
President: Dr. Salvador Mixco Pinto. 

Secretary: Dr. Daniel Alfredo Alfaro. 

Treasurer: Dr. Antonio Pineda M. 
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SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA. 
Presidente: Dr. D. Adolfo Hinojar Pons. 

Vlce-Presidente: Dr. D. Jose Perez Mateos. 

Secretario General: Dr. D. Francisco Marafids. 

Tesorero: Dr. D. Ernesto Alonso Ferrer. 

SOCIEDAD OTO-RINO-LARINGOLOGIA DE LOS 
HOSPITALES DE MADRID 
Presidente: Dr. Don Fernando Beltr&n Castillo. 

Secretario General: Dr. Don Alfonso Vassallo de Mumbert. 

Tesorero: Dr. Don Rafael Garcia Tapia. 

PORTUGUESE OTORH1NOLARYNGOLICAL SOCIETY. 

President: Dr. Albert Luis de Mendonca. 

Secretary: Dr. Antonio da Costa Quinta, Avenida de Liberdade 65, 1° 
Lisbon. 

SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 

E DE 

BRONCO-ESOFAGOLOGIA 
Presidente: Dr. Alberto Luis de Mendonca. 

Vice-Presidente: Dr. Jaime de Magalhaes. 

1. ° Secretario: Dr. Antonio da Costa Quinta. 

2. ° Secretario: Dr. Albano Coelho. 

Tesoureiro: Dr. Jose Antonio de Campos Henriques. 

Vogais: Dr. Teofilo Esquivel. 
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item from surgical supply houses. In taking smears from 
growths of the vocal cords the best results have been obtained 
by placing the brush between the cords, having the patient 
phonate, and moving the brush from anterior to posterior 
with the cords approximated. In extrinsic lesions it is neces¬ 
sary to rub the brush firmly over the lesion. 

As soon as the specimen is obtained the material is painted 
on a labeled glass slide, and the slide is immediately dropped 
into a fixative solution composed of equal parts of 95 per cent 



Fig- 1 


alcohol and ether. The slide must remain in this solution 
at least two hours, although it may remain as long as one week 
After fixation the slide is ready for staining and final proc¬ 
essing. Processing is the same as for Papanicolaou smears 
obtained from any other organ, using the OG-6, EA-50 stain. 

In our study the slides were screened by a technician who 
knew the clinical diagnosis but not the biopsy diagnosis All 
positive, suspicious, and questionably negative cases were ex¬ 
amined by the cytologist, who also had no knowledge of the 
biopsy diagnosis. 

In the first 18 months of this study 99 cases were ex¬ 
amined. In 95 of these the cytological interpretation was 
checked by biopsy diagnosis. The other four cases were all 
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patients who had Iarjngoscopies perfoimed foi leasons other 
than biopsy, usually paialjzed vocal coids 


Table I Laryngeal Smear Study—Biopsy Diagnoses 

Lai yngeal Nodule_ ... _____ 30 

Squamous Cell Carcinoma_ _ ____23 

Papilloma _ ____ _ ___ _ 11 

Clnonic Laiyngitis -_— .___ ___ __ _10 

Keiatosis__ ___ __ ...8 

Leukoplakia__ _ __ _______ 6 

Granuloma __ __ _ ... ...__ 2 

Cyst .. ..__ 2 

Negative__ _ _. _______ _ 3 


95 


Table I shows the lesults of biopsies on the group of 95 
patients Of these, 72 had benign lesions and 23 had 
squamous cell caicmomas 


Table II Laryngeal Smear Study—Clinical Diagnoses 


Laryngeal Nodule - 
Carcinoma 
Caicmoma 
Laiyngitis 
Polyps — - 
Leukoplakia 
Papilloma 
Cyst 


_27 
__ J21 
_ 1 7 
_ _ _ 13 

.8 

_. 6 

_ _ _ 6 
_ 1 


99 


The next table shows the clinical diagnosis m this same 
group of patients Heie 38 were classed as either apparent 
or suspected carcinoma Of the 23 pioved carcinomas, 22 were 
included in one of these two gioups The suspected group 
was usually labeled ‘‘rule out malignancy ” The laige number 
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in this class indicates to some extent the difficulty in making 
a clinical diagnosis of early carcinoma of the larynx. 

Interpretation of laryngeal smears from the 23 proved 
carcinomas gave 15 positive, four suspicious, and four nega¬ 
tive, an apparent accuracy of 65 per cent. In practice it would 
v ^obviously be wise to class the suspicious as at least tentative 
positives until biopsy can confirm the results. On this basis, 
the useful accuracy would be over 80 per cent. 

The remaining four cases, false negatives, are not unex¬ 
pected. The inherent histological characteristics of the larynx 
make it highly improbable that 100 per cent accuracy of 
diagnosis will ever be achieved—even biopsy sometimes fails. 
In addition, we found in the early days of our study that the 
examiner occasionally did not obtain the specimen from the 
suspected lesion. For example, one patient had an early lesion 
on the laryngeal surface of the epiglottis difficult to visualize. 
A smear taken by a first-year resident was negative; one 
taken at the same examination by a third-year resident was 
positive. 

Probably the most important reason for false negatives is 
that it is not uncommon for carcinoma of the larynx to in¬ 
vade before a typical carcinoma in situ stage is found on the 
exfoliating surface. Carcinoma in situ is one in which the ma¬ 
lignant cells involve the surface but have not invaded beyond 
the basement membrane; furthermore, some tumors are very 
well differentiated, and the exfoliating cells are so slightly 
altered that they are not distinguishable from the normal 
or very slightly abnormal cells frequently seen in benign 
conditions. 

It is encouraging to find that there were no false positives 
in the entire group. There were, however, six cases reported 
as suspicious from the 72 negative biopsies. We think that 
these false suspicious reports may be occasioned by abnor¬ 
malities of the surface epithelium, such as atrophy, hyper¬ 
plasia. acanthosis, hyperkeratosis, or dyskeratosis. In any 
event all cases either positive or suspicious should be confirmed 
by biopsy. The cytological test is intended to be a screening 
procedure for biopsy rather than an ultimate diagnostic 
method. 
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The following tlnee case histones have been summanzed 
to help show the possible futuie value of this piocedme 

The first patient a 29 5 ear old white female, was first seen at our hos 
pital 11 jears ago in 1944, when she was onlj 18 jenis of ige At that 
time she had lost her voice, ami a lesion of the lftijnx was biop^ied and 
Intel preted as a papilloma On review of this slide we now classifj this 
lesion as a catclnonta t« vifw Her sjmptoms recurred in 1950 and a 
biopsj was again interpreted as a pipllloma and again on subsequent 
review of the biopsj we have also reclassified this lesion as carcinoma 
tn situ Her admission this year was due to two months of hoarseness 
Larjngeal brush smears were positive for tumor cells but this time the 
biopsj showed definite microscopic evidence of shallow invasion in add! 
tion to the surfacb involvement Total larjngectomj was performed 

This case lllustiates the value of detection of a caicmoma 
which should have an extiemely favoiable piognosis 

The othei mteiesting aspect of this case is the 11-year 
intei val between the initial biopsj which showed no invasion 
and the lecent biopsy which did show evidence of shallow in¬ 
vasion Cleif has lepoited one case similai to oius, of an 11- 
yeai interval, and Stewait lepoited one of a seven-year 
intei val. 

The second patient a 57 > ear old white male was followed foi six 
months by an otolai jngologist m another city In this case complaint 
was hoarseness and the lesion of the larjnx was interpreted as an in 
flnmmatorj lesion by the original examinei He made manj sets of smears 
and cultures for acid fast bacilli The patient was referred to an otolaryn 
gologist at St Luke’s Hospital who made a clinical diagnosis of carcinoma 
Laryngeal brush smeais were positive for tumoi cells and the biopsy 
showed a squamous-cell carcinoma 

Heie is an example of a six-month delay due to an enoi 
in clinical intei pi etation Had the ongmal physician had 
a simple office ptoceduie available, he might have been aleited 
soonei. 

The third patient a 56 year old white male entered the hospital with 
the complaint of hoarseness of one years duiation Five months pre 
v iousIj , a smaller tumor had been removed from one of his vocal cords 
at another hospital This was interpreted as negative for tumor His 
hoarseness continued The clinical diagnosis on this admission was prob 
able larjngeal nodule but the possibility of carcinoma could not be 
completely excluded The tumor was described as small and on the under 
surface of the vocal cord The smears were strongly positive The 
biopsj was diagnosed as squamous cell carcinoma 

This is an example of a case in which the cytology v as so 
stiongly positive we would have ashed foi the biopsy despite 
the clinical appeal ance of the lesion or the history 
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From these preliminary results it appears that laryngeal 
cytology may have particular advantages in diagnosis. Be¬ 
cause of speed and simplicity it could be a quick office test for 
lesions which are clinically doubtful in nature. It could, inci¬ 
dentally, also do what cervical cytology has done in encourag¬ 
ing the physician to visualize the organ under study. Most im¬ 
portant, because of its atraumatic nature it could be used as a 
serial test to follow suspicious conditions or biopsy-proved 
cases which have been treated by irradiation alone. In the lat¬ 
ter, a recurrence might be detectable earlier cytologically than 
clinically. Another application might be in those patients 
whose biopsy findings were inconclusive. At present these 
patients require close following with frequent biopsies, an 
uncomfortable and expensive program. A program of fre¬ 
quent office visits with brush specimens taken on each visit 
would be less expensive for the patient and would enable 
the physician to add to the clinical evaluation a simple aid in 
follow-up care. Needless to say, if the clinical appearance 
of the larynx were noticeably different from previous ex¬ 
aminations a biopsy would be in order. 

This first series has included only a selected group of 
hospital patients. We cannot yet predict that the results 
will be similar with a wider range of subjects. The work is 
being continued to include office patients, and those who 
on the basis of clinical examination are not to be biopsied 
at the same time. Some of these patients will have such pre- 
malignant conditions as leukoplakia or atypical keratosis, 
and may develop a carcinoma in situ. 

Since carcinoma in situ can be expected to exfoliate diag¬ 
nostic cells at least in some instances, and since less than 2 
per cent of laryngeal carcinomas are now diagnosed in this 
non-invasive stage, any additional tool to screen symptomatic 
patients before the development of a late lesion would be 
worthwhile. If, in even a small percentage of these, unsus¬ 
pected positives can be detected and confirmed, the pro¬ 
cedure will prove its value. 



EFFECTIVENESS OF CONDITIONED 
ELECTRODERMAL RESPONSES (EDR) IN MEASURING 
PURE-TONE THRESHOLDS IN CASES OF 
NON-ORGANIC HEARING LOSS. 

Robert Goldstein, PhD., 

St. Louis, Mo. 

The problem of non-organic hearing loss grew to major 
proportions for the military services during and following 
World War II, and it has continued to be significant in re¬ 
cent years, especially for the Veterans Administration. Now, 
with increasing concern in industry about the effects of noise 
on hearing and subsequent compensation claims for hearing 
losses, the problem of non-organic hearing loss will undoubt¬ 
edly become magnified. 

Relatively successful tests have been developed for the 
detection of malingering and psychogenic deafness' 1 ’ 17 , but 
these tests do not usually measure the threshold of hearing. 
For years, otologists and audiologists have looked for an 
"objective” test for the measurement of pure-tone thresholds, 
that is, a test in which responses to tone can be made inde¬ 
pendent of the will or conti’ol of the person tested, and in 
which the responses can be scored with a minimum of sub¬ 
jective interpretation. A test that seemed to hold promise of 
providing a measure of threshold in a relatively objective 
manner involved the use of electrodermal responses (EDR) ' l 
to tone as an indication of hearing. 

The use of changes in the electrical properties of the skin 
as an indication of hearing iu cases of non-organic hearing 
loss was reported as far back as 1915. Wiersma 44 observed 
changes in the electrical resistance of the skin associated 
with auditory stimuli to help him distinguish organic deafness 

•More commonh designated as "psjcholgalvanlc skin response” or 
"galvanic skin response’ and varlouslj abbreviated PGSR, GSR PGR PG 
and GR. 

Editor's Note This ms received in l»arj ngoscope Office and accepted 
for publication. December 15, 1955 
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from simulated or from functional deafness. Since that date 
others have reported 1 ' 11 - 26 - 29 - 33 similar use of electrodermal 
responses to tone. 

Interest in this so-called "objective” test of hearing was 
revived by Bordley, Hardy and Richter 8 in their report of a 
modification of the EDR technique. They proposed that for 
clinical use tones be followed by an annoying shock, so that 
conditioned responses to tones could be established. This 
conditioning procedure, then, could make measurement of 
threshold by the EDR method more feasible, because it would 
not permit the nervous system of the person tested to adapt to 
the auditory stimuli even at low sensation levels. 

Since the report of Bordley, Hardy and Richter 8 , there have 
been numerous reports 3 - 0 - 7 - 13 - 14 - 20 - 25 - 31 - 37 describing the success¬ 
ful use, or the probability of successful use. of conditioned 
electrodermal responses not only for detecting non-organic 
hearing losses but also for obtaining accurate audiograms 
in those same cases. There have also been scattered reports 
of the failure of the EDR test with some cases of malingering 
and psychogenic deafness 2 - 17 - 18 - 41 . 

The purposes of this paper are: (1) to describe the clinical 
experience at Central Institute for the Deaf with the EDR 
test as a means of measuring pure-tone thresholds in patients 
suspected of having non-organic hearing losses; (2) to discuss 
the problems involved in the EDR test with these kinds of 
patients. 

We are not concerned here with the success of the threat 
of shock in the EDR test in coercing or encouraging better 
cooperation in conventional testing procedures. We are con¬ 
sidering only the success of the tester in eliciting electro- 
dermal responses to tones so that reliable auditory thresholds 
can be determined from those responses. 

OBSERVATIONS. 

Twenty patients suspected of having non-organic hearing 
losses have been examined by the EDR test. Some of the 
tests were eminently successful while in other tests the pa- 
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tients gave few or no reliable responses in spite of intensive 
conditioning. If we take into account the responses during 
conventional audiometry (patient asked to raise his finger 
when tone is heard, lower it when tone is no longer heard), 
as well as the responses during the EDR test, we can describe 
four general categories of responses during our pure-tone 
tests. 

1. Poor conventional responses—good EDR. 

2. Good conventional responses—good EDR. 

3. Poor conventional responses—poor EDR. 

i. Good conventional responses—poor EDR. 

We considered the conventional responses to be poor when 
they did not occur consistently with a given level of the tone 
which was apparently supra-threshold, when the pure-tone 
tln’csholds were grossly inconsistent with the patient’s scores 
on speech tests or with his obvious ability to hear conversa¬ 
tional speech, or when the behavior of the patient indicated 
that he was deliberately withholding responses. 

The 20 cases were about evenly divided among these four 
categories. The reason for the approximate rather than 
definite division of cases among the particular categories is 
the continuous rather than discrete nature of the categories 
themselves. For instance, those patients whose electrodermal 
responses were consistent but whose conventional responses 
were neither very consistent nor very inconsistent could be 
placed justifiably in either category 1 or 2. 

The following examples will illustrate the range of suc¬ 
cess with EDR as outlined above. 

1. POOR CONVENTIONAL RESPONSES—GOOD EDR. 

A. M. was a young’ Air Force nurse with a history of acute aerotitis and 
an ensuing permanent hearing loss. Malingering was suspected, however, 
because of inconsistencies in audiometric scores and because of the pa¬ 
tient’s urgent desire to be separated from military service. 

Chart I is a record of the patient’s audiogram and speech 
test results. 
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tients gave few or no reliable responses in spite of intensive 
conditioning. If we take into account the responses during 
conventional audiometry (patient asked to raise his finger 
when tone is heard, lower it when tone is no longer heard), 
as well as the responses during the EDR test, we can describe 
four general categories of responses during our pure-tone 
tests. 

1. Poor conventional responses—good EDR. 

2. Good conventional responses—good EDR. 

3. Poor conventional responses—poor EDR. 

i. Good conventional responses—poor EDR. 

We considered the conventional responses to be poor when 
they did not occur consistently with a given level of the tone 
which was apparently supra-threshold, when the pure-tone 
thresholds were grossly inconsistent with the patient’s scores 
on speech tests or with his obvious ability to hear conversa¬ 
tional speech, or when the behavior of the patient indicated 
that he was deliberately withholding responses. 

The 20 cases were about evenly divided among these four 
categories. The reason for the approximate rather than 
definite division of cases among the particular categories is 
the continuous rather than discrete nature of the categories 
themselves. For instance, those patients whose electrodermal 
responses were consistent but whose conventional responses 
were neither very consistent nor very inconsistent could be 
placed justifiably in either category 1 or 2. 

The following examples will illustrate the range of suc¬ 
cess with EDR as outlined above. 

1 . POOR CONVENTIONAL RESPONSES—GOOD EDR. 

A. M. was a young’ Air Force nurse with a history of acute aerotitis and 
an ensuing permanent hearing loss. Malingering was suspected, however, 
because of inconsistencies in audiometric scores and because of the pa¬ 
tient’s urgent desire to be separated from military service. 

Chart I is a record of the patient's audiogram and speech 
test results. 
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CHART I. 

In this, and succeeding charts, pure-tone and speech thresholds (spondee 
word lists) determined by standard procedures are given in decibels of 
hearing loss with respect to normal thresholds. Discrimination scores 
(PB max.) are given in per cent of words correctly identified from 
phonetically balanced word lists presented at intensities we’l above the 
patient’s threshold (or estimated threshold) for speech. Pure-tone 
thresholds determined by the EDR test are given when they are available. 



125 250 500 1000 2000 4000 8000 

Speech 

Thresh. 

PB 

Max. 

Right AC 

70 60 65 70 75 75 90 


88% 

BC 

40 40 40 



EDR (AC) 

10 10 



Left AC 

(responses only at maximum 


84% 


output of audiometer) 



BC 

60 60 60 



EDR (AC) 

65 




Electrodermal responses to tone alone were so consistent that no con¬ 
ditioning shocks were used. The patient was in tears after the EDR 
test had progressed for about 10 minutes. She probably realized that we 
were not deceived because we presented only tones which were close to 
normal threshold. The 10 db losses in the right ear at 1000 and 2000 cps 
represent the patient’s maximum hearing losses at those frequencies. We 
might have obtained consistent responses with weaker tones had we 
attempted conditioning. The 65 db loss in the left ear at 1000 cps 
probably represents threshold of hearing in the right ear from sound 
conducted through the skull. We made no attempt to mask the right 
ear while testing the left ear. 


The other four subjects in this category did not yield 
electrodermal responses as easily as did A. M., but condi¬ 
tioning of responses was relatively easy in those cases and 
we considered our judgments of thresholds to be reliable. 


2. GOOD CONVENTIONAL RESPONSES—GOOD EDR. 

M. H. was a lG-year-old girl who gave consistent and reliable responses 
during conventional audiometric tests. Slie was referred for an EDR 
test because of suspicion of a non-organic hearing loss for the following 
reasons: (a) the examining otologist was able to carry on a direct con¬ 
versation with her with relative ease in a normal voice in spite of her 
poor performance during the test of speech discrimination; (b) her 
audiogram, especially for the left ear, was rather unusual: a rising 
audiogram with maximum sensitivity at 3000 cps is not common in cases 
of apparent perceptive-type hearing losses; and (c) the onset of the hear¬ 
ing loss was rather sudden, apparently only six months prior to visiting 
the otologist. The cause of the hearing loss could not be ascertained. 









GOLDSTEIN- ELECTHODERMAL RESPONSES 


12: 


The following chait is a summaiy of the audiometnc find¬ 
ings on M. H. 


chart 11 



250 

500 

1000 2000 3000 

iooo 

5000 

8000 

KHI 


Right AC 

35 

45 

45 

30 

5 

15 

(>5 

75 

G7 


DC 


45 

50 

30 

10 

25 





EDR (AC) | 



50 


15 

> 10 

55’ 




L-eft AC ! 

10 

50 

50 

45 

35 

20 

55 

45 

71 

6% 

BC i 


35 

X 

X 

35 

30 





EDR (AC) 






45’ 






In that the EDR tluesholds indicated no moie healing than 
the conventional audiogiam, the conventional audiogram was 
consideied valid, and the healing loss was legalded as 01 game 

EDR testing Mas begun at 1000 cps m the light eai. The 
responses weie consistent and the estimated thieshold coi- 
lesponded closely with the thieshold deteimmed by standaid 
pioceduies As the EDPv test piogiessed the 1 espouses be¬ 
came less fiequent m spite of neaily constant lemfoicement 
Thus, some EDR tluesholds given in the chait aie qualified 
as being unceitain At any late, theie weie no electiodeimal 
responses to tones at less intensity than the threshold values 
determined by conventional procediues Of the othei foui pa¬ 
tients 111 this categoiy, tM-o gave lesponses as consistent as 
those of M. H, one gave fewer leliable responses, and one 
gave moie frequent reliable lesponses 

S POOR CONVENTIONAL RESPONSES—POOR EDR 

L S was a 48 year old man who claimed compensation for serious loss 
of hearing in his left ear as a result of a blow to the head while he was 
at work 

Two EDR tests were given two weeks apart and conventional audio 
metric tests were done on both dajs L S cooperated no better during 
the second attempt at a pure tone audiogram than he did during the 
first His behavior during the conventional pure tone test was char 
actenstically that of a malingerer By contrast, he seemed to cooperate 
completely during the speech tests The following chart shows the dis 
crepancy between the pure tone and speech tests No bone conduction 
tests were attempted There were not enough electrodermal lesponses to 
tone to permit an estimate of threshold 
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* Same intensity level lor both ears, approximately 45 db above normal 
speech thresholds. 

L. S. did not fail to give clear electrodermal responses to shock. He 
even gave an occasional clear electrodermal response to live voice close 
to normal threshold. His responses to pure tones, however, were very 
sparse; they were less frequent during the second session than they were 
during’ the first ; nevertheless, during both sessions he admitted, without 
prompting, that he was hearing many tones. It was almost as though he 
hoped that his admission would deter us from giving a shock. At no 
time, however, that he told us he heard a tone did he show what could 
even he considered as a probable electrodermal response. 

We attempted to confirm that L. S. was malingering by the Lombard 
test, but a white noise at approximately 130 db above 0.0002 dyne/cm= 
produced no detectable effect on his speaking voice. We followed the 
suggestion of Hanley and Tiffany =2 in trying to disrupt reading and 
spontaneous speech of L. S. by feeding back his own voice to him at a 
high intensity and with a delay of about 0.2 second. This procedure 
had no effect on his speech. 

Of the five patients in this group, L. S. gave the poorest 
electrodermal responses, but none of the others gave enough 
consistent responses to establish a reliable threshold in either 
ear at any frequency. 

J,. GOOD CONVENTIONAL RESPONSES—POOR EDR. 

H. H. was a 16-year-old boy who gave a history of rather sudden onset 
of hearing loss about six months prior to these examinations. His re¬ 
sponses during the conventional audiometric tests were consistent, and 


CHART IV. 



250 500 1000 2000 3000 4000 6000 8000 



Right AC 

50 45 55 55 60 45 50 50 

58 

80% 

BC 

25 35 45 35 35 



EDR (AC) 

50? 



Left AC 

40 35 40 30 20 20 35 30 

28 

90% 

BC 

15 30 40 20 40 



EDR (AC) 

30-40? 




















GOLDSTEIN: ELECTRODERMAL RESPONSES. 


125 


speech thresholds nml speech discrimination were commensurate with the 
pure tone audiogram. The lack of positive otologic findings, however, 
along with the flighty, distrustful nature of H. H and a story of un¬ 
happy home life all led to a suspicion of a psychogenic overlay on a 
possible oiganlc hearing loss. The test results are summarized in 
Chart IV. 

H. H. was difficult to condition, in spite of almost constant shock 
reinforcement Shock was definitely annoying and elicited large electro- 
dermal responses A bright floodlight was used later in the test, in addi¬ 
tion to shock, ns an unconditioned stimulus, hut this did not help to 
condition elcctrodcrmnl responses to tone The EDR thresholds given 
In Chart IV are uncertain; more dependence was placed on oveit reactions 
in anticipation of the shock than on the occasional electrodermal 
responses. 

Two of the other patients in this category ga\e simllaily poor electro 
deimal responses, while two gave a few more dependable responses 


DISCUSSION. 

We have reported a larger proportion of unsatisfactory 
results with the EDR test than is generally described in the 
literature. We are not able at this time to explain the discrep¬ 
ancy; nevertheless, we shall try to account for some of the 
difficulties which may be encountered in measuring pure- 
tone thresholds in cases of non-organic hearing loss. 

A study on normally hearing children 10 indicates that 
there may be many completely normal people who are dif¬ 
ficult to condition. It is probable, therefore, that ease of con¬ 
ditioning may not be related principally to the nature of the 
auditory disorder of the person tested, as had been suggested 
earlier 18 , or to the particular conditioning procedure. 

It can be inferred from the writings of James 88 and Fuller 15 
that relative ease of conditioning in general may be a function 
of some psychophysiological characteristic of the individual 
and not of conditioning procedures or of some pathological 
state. These investigators described differences in condi¬ 
tioning behavior between different breeds of the same species 
of animals. Lacey, Siegel and Siegel 30 , however, looked for 
some relevant morphological factor in humans, but did not 
find any relation between body form (height-weight ratio) 
and either basic skin conduction or electrodermal responses. 

The single factor or constellation of factors which character¬ 
ize humans who are easy to condition or difficult to condition 
has not been established. Welch 12 , Welch and Kubis 43 , and 
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Bitterman and Holtzman' did present evidence that anxiety 
was positively related to success of conditioning. A later 
study by Bitterman, Holtzman and Barry 5 failed to confirm 
their index of anxiety as a predictor of the degree of condi¬ 
tioning. Taylor and Spence 1 ' 0 noted that anxiety neurotics 
were no easier to condition than other neurotics. Hardy, 
Wolff and Goodell 23 , in their studies on pain, found no re¬ 
lation between apparent emotional tension and magnitude of 
electrodermal responses during a period of adaptation or 
habituation. We have not observed that persons who were 
overtly anxious in the test situation were conditioned any more 
easily than those who appeared calm. 

Taylor and Spence 10 did find that the eyeblink response was 
conditioned more easily in psychotics than in neurotics, but 
Greenwald 21 recorded virtually the same EDR from mental 
patients as he did from normals under the same conditions. 
Paintal 35 found no impairment in psychotics of the physio¬ 
logical mechanism for pi-oducing electrodermal changes, but 
he did note that psychotics responded far less than normals 
to the threat of a shock. 

Gantt 10 , Reese 38 , and Reese, Doss and Gantt 30 noted that 
electrodermal responses as well as other autonomic and 
skeletal responses were markedly more difficult to condition in 
psychotics with “diffuse cortical impairment” than they 
were in normals. Peters and Murphree 30 reported that chronic 
schizophrenics gave smaller electrodermal responses and were 
more difficult to condition than normals. They also found 
that a group of schizophrenic patients who had spent three 
months learning to solve problems “with insulin stimulated 
hunger as a motive” reacted more strongly and conditioned 
more easily than the untreated patients. If, then, we consider 
some cases of deafness to be symptomatic of a psychosis, we 
may possibly expect the EDR test to be less successful in those 
instances than in cases of organic deafness. 

Sedatives may also limit the effectiveness of the EDR 
test. Depressing effects on electrodermal responsiveness by 
“suavitil” 27 , “gardenal” 32 , and barbiturates in general 21 have 
been reported. 
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THE BASIC MECHANISMS. 

When a patient complains of headache he may be speaking 
of any pain in oi' about the head or neck. Behind this symp¬ 
tom complex there are, grossly, two mechanisms. The purely 
sensory mechanism involves only the pain sensory tracts. 
These convey pain sensation from their source in the per¬ 
iphery directly to the sensorium, or by reference they may 
project sensations of pain to terminals at a related but re¬ 
mote point. Thus an inflamed lower tooth may convey its 
message via the mandibular division of the Vth nerve directly 
to the sensorium to be identified as an aching tooth; or it 
may by reference to the auriculotemporal branch of the mandi¬ 
bular nerve be projected to its terminals to be identified not as 
a toothache but as an earache. The pain of an inflamed maxil¬ 
lary sinus supplied by the maxillary division of the Vth nerve 
may be referred to the area ordinarily associated with the 
frontal sinus which is of course supplied by the fh'st division 
of the Vth nerve. 

The second or vascular mechanism consists of the pain 
sensory tracts originating in the blood vessels of the head 
and neck. These also may convey pain sensations directly to 
the sensorium, or by reference they may project them via 
the peripheral sensory system to a remote point; thus edema 
of the wall of the carotid artery may cause severe pain at 
the site of the edema. The enlarged and painful vessel may be 
seen and palpated, and it may be mistaken for an enlarged 
painful lymph gland; or the pain from this vessel may be re¬ 
ferred to the shoulder and arm of the same side. 

In explaining the vascular mechanism of headache, Wolff 1 
postulates by experiment that vascular headaches are caused 
by distention of the extracranial vessels, distortion of the 
venous sinuses, or distoi’tion, displacement, or dilation of the 
intracranial arteries. 

By recording and comparing the immediate effects of 
intravenous injection of histamine on the cranial and extra¬ 
cranial arteries he concludes that histamine headache im¬ 
mediately following the use of histamine is the result of 
stretching of the intracranial vessels. The explanation, how¬ 
ever, does not seem to apply to the delayed clinical histaminic 
cephalalgia described by Horton. 
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Hilger- has clarified the explanation of the mechanism 
of vascular pain by showing that spasm of the vasa vasorum 
of an artery produces intrathecal edema of that vessel. This 
edema stretches its coats and so produces pain as surely as 
does the actual vasodilation postulated by Wolff. Thus the 
actual basic mechanism is vaso-spasm and not vaso-dilation. 
An understanding of its modus operand! via the sympathetics 
is grasped readily as the sympathetics are the vasoconstrictors. 

CLINICAL DISCUSSION. 

We must recognize five clinical conditions that will produce 
otorhinologic headache. 

I. Sinusitis: 

Nearly every case of headache coming to us, comes self- 
diagnosed as sinus headache or simply as "sinus condition,” 
a term as vague to me as to the patient who uses it. Al¬ 
though the present swing of the pendulum leads us away from 
too frequent diagnosis of sinusitis we must not lose sight of 
the fact of its existence. While it is not the most frequent 
cause of otorhinologic headache, it does occur with fair fre¬ 
quency ; the headache that it produces may be very severe and 
may be the indication of serious illness. 

There is a significant diagnostic difference between the 
location of the pain and the location of the tenderness in head¬ 
ache of sinus origin. The location of the pain may be very 
deceptive. For example in our own experience frontal head¬ 
ache is caused by maxillary sinusitis far more frequently than 
by frontal sinusitis. The location of tenderness, however, is 
of marked diagnostic value; thus tenderness at Ewing's point 
on the floor of the sinus at the inner upper angle of the brow 
almost invariably means frontal sinusitis. 

The cause of the pain may be a blocked sinus ostium with 
increased positive or negative pressure within the sinus. Based 
on theoretic considerations it has been said that vacuum sinus 
headache is impossible of existence. One has nnlv to Insert 
a needle into a maxillary sinus ths 
and literally to see the pain vanis 
banish such a misconception fore 
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McAuliffe, Goodell and Wolf 3 have shown the site of sinus 
pain to be in the inflamed and edematous duct or ostium and 
in the inflamed and swollen areas immediately surrounding 
the sinus opening on both its intrasinal and its intranasal 
sides. While the cure of sinus pain obviously rests on ablation 
of the underlying infection and so is outside the purview of 
this discussion, much relief may be secured by shrinkage and 
anesthesia of the area in and about the ostium or duct—the 
source of the pain impulses. 

II. Neuritis: 

It is in the field of otorhinologic neuritis that most failures 
to find the cause and to render relief for otorhinologic head¬ 
ache occur. 

In general there are three varieties of neuritis of otorhino¬ 
logic concern: 

The first of these is the result of pressure contacts within 
the nose. These contacts occur between the middle turbinate 
and the septum or the lateral nasal wall. The headache of this 
origin varies in distribution with the location of the contact. 
In genei'al it may be said that the farther forward the con¬ 
tact the farther forward the pain; the farther posterior the 
contact, the farther posterior the pain. 

The second variety of neuritic headache is the “syndrome of 
the nasal (spheno-palatine) ganglion neurosis” first described 
by Sluder in 1908 and 1910. 4 ’ 5 ’ 1 ’ This is a very real and a fre¬ 
quently present clinical entity, and failure to recognize it 
constitutes a grave clinical error. 

The symptoms of this disturbance are widespread, and we 
will presently understand the reason for this. Pain may 
radiate to the head, usually keeping below the line of the 
hat band, and felt most especially in the lower temporal area, 
the ear, mastoid and occiput. It frequently involves the nape 
of the neck, the side of the neck and even the shoulder and 
arm. It may extend to the trunk or leg. 

There may be accompanying lacrimation with itching or 
pain of the pharynx or palate. True cricoidynia, tightness of 
the throat, especially on swallowing, and even dysphagia are 
quite common. 
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In the presence of this disturbance there is almost always 
tenderness at Sluder’s point on the mastoid posterior to the 
external auditory meatus. I once stood helplessly by as a gen¬ 
eral surgeon opened a normal mastoid to relieve this symptom 
which was screaming its own diagnosis. 

Sluder relieved these symptoms by intranasal topical or 
injection anesthesia of the spheno-palatine ganglion area. On 
the basis of the neurological concept of the time that there 
were synapses of both the sensory seventh fibers and the 
sympathetic fibers from the carotid plexus in this ganglion, 
Sluder attempted to explain the entire process of the symptoms 
and their relief. As the prime cause of the neuritis he postu¬ 
lated infection, active or latent, in the sphenoid sinus or the 
posterior ethmoid cells, because of the close anatomical relation 
of the Vidian nerve to these structures.' 

As soon as it was shown that all these synapses were not 
present in the ganglion and that spheno-ethmoidal infection 
was not always present, Sluder’s entire work (both his ob¬ 
served facts and his supporting theories) was attacked and, 
unfortunately, discredited. This is quite understandable as 
all of us feel insecure in the presence of a clinical observation 
that does not seem to rest on accepted anatomic and phy¬ 
siologic bases. 

Today with a better understanding of the mechanism of the 
autonomic nervous system we are on firmer ground, and 
Sluder’s work must be re-evaluated. 

On the central side of the ganglion are the sympathetic, 
the parasympathetic and the sensory supply (see Fig. 1.). 

The sympathetic supply consists of non-synapsing post¬ 
ganglionic adrenergic (vasoconstrictor), cholinergic and 
(most probably) sensory fibers from the cervical sympathetic 
ganglia via the carotid plexus and the deep petrosal nerve 
and the Vidian nerve to and through the sphenopalatine gang¬ 
lion. 

The parasympathetics consist of secretory and vasodilator 
fibers which arise in the nucleus of the Vllth nerve and which 
l-each the ganglion via the great superficial petrosal nerve. 
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These fibers apparently are the only ones having synapses 
within the ganglion. 

The sensory fibers coming from the periphery travel cen¬ 
trally through the ganglion without synapsing there and then, 
either via the maxillary division of the Vth nerve to the semi¬ 
lunar ganglion, or via the great superficial petrosal nerve and 
the geniculate ganglion (the so-called sensory Vllth nerve), 
to the nucleus solitarius and the nucleus of the IXth nerve. 

The peripheral origins and distribution of these nerves 
leading to and from the ganglion on its peripheral side in¬ 
clude the orbit, the ethmoid and sphenoid sinuses, the nasal 
cavity (both septum and turbinates), the nasopharynx, the 
hard and soft palates, the tonsil and finally the larynx 
(via the IXth nerve fibers of the sensory Vllth). 

We now find that we are in a position to understand much 
that Sluder could not understand. 

There are untold numbers of reflex arc fibers, either un¬ 
interrupted or synapsing in the ganglion, which pass through 
that structure. It is a great crossroad of major trunk lines 
as well as a lesser relay station. Reflex impulses pass centrally 
over the fibers of the fifth and the sensory seventh nerves to 
the thalamus and the hypothalamus, and efferently from the 
cerebral cortex via the pyramidal system and from the lower 
motor centers of the basal ganglia to the motor seventh 
nucleus and to the thoraco-lumbar sympathetic system—most 
especially to the superior, the middle, the stellate and the low¬ 
er cervical ganglia. From these latter ganglia impulses travel 
via the sympathetic fibers of the carotid plexus, through the 
sphenopalatine ganglion to the vasa vasorum of the arteries 
of the face, head and neck, or directly from the cervical ganglia 
to limb and trunk arteries. It is these impulses, vasocon¬ 
strictor in type, which produce Hilger’s type of vascular pain 
—the pain perceived in this syndrome. 

A frequent accompaniment of this headache is myalgia of 
the sternomastoid or the trapezius muscle which is produced 
by a localized round cell infiltration, probably surrounding a 
vessel whose vasa vasorum are in spasm. In these cases the 
pain is referred to the insertion of the involved muscle—that 
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is to either the mastoid process or to the occiput, whereas 
the tenderness is in the belly of the muscle involved at the 
site of the infiltration. When the sternomastoid is involved 
the localized tender infiltration must not be mistaken for 
the true carotid pain of Hilger. Relief is afforded by heat 
and gentle massage along and in the direction of the muscle 
fibers. 

Sluder’s syndrome may be accompanied by vasomotor 
labyrinthitis. This will be discussed later with psychogenic or 
tensive headache. Here in contrast to psychogenic headache 
and vertigo there is a local anatomic reason for the pain as 
well as the vertigo. 

The physical causes for sphenopalatine ganglion neuritis 
are a contact between a far posterior septal spur with the pos¬ 
terior tip of the middle turbinate; inflammation of the pos¬ 
terior group of sinuses, and very frequently, because of a 
marked concavity of the septum or an atrophy or absence of 
the posterior tip of the middle turbinate, the sphenopalatine 
ganglion area is exposed to an inspired blast of irritating 
raw air. 

The diagnosis of any of these headaches of neuritic origin 
lies in the repeated relief of the pain by anesthesia of the 
points of contact or the terminal filaments of the nerves in¬ 
volved or the ganglion area. 

The treatment is indicated immediately by the diagnostic 
procedure. This treatment consists of interruption of the 
afferent impulses from the contact pressure or from the ir¬ 
ritated ganglion. Repeated anesthesia of the contact or gang¬ 
lion area may in itself be effective without any further pro¬ 
cedure. Infraction or exfraction of the offending turbinate 
or its electrocoagulation may be required. Submucous resec¬ 
tion of the nasal septum is a frequent requirement. The i-e- 
section should be complete, not only to remove the contact or 
to correct a faulty breathway, but also to act as a decom¬ 
pression procedure, so that when the turbinates later engorge 
physiologically they will not impact against a rigid and un¬ 
yielding wall. 

Frequently after surgery has been performed sessions of 
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anesthesia may have to be continued for a short time if the 
pain is not relieved completely by the operation. Here a “habit 
pain pattern” has been set up in the reflex arc that persists 
after the removal of the physical irritant. It is the interrup¬ 
tion of this arc by anesthesia that finally effects the cure. 
When topical anesthesia fails to relieve the pain, blocking of 
the stellate ganglion area by the method of Alexander 8 should 
be done. This is highly effective as the blocking agent in 
this particular procedure reaches the lowest sympathetic 
fibers, although the accompanying Horner’s syndrome may 
be disturbing to an introspective patient. 

The third and last neuritic type of headache seemingly has 
not been described previously although it has been hinted 
at under such terms as “atypical neuralgia” or “atypical face 
pain.” I have not worked out definitely the tracts involved, 
but I feel that this headache is based on the conception of 
White, Smithwick and Simeone that there are pain tracts in 
the sympathetics.” For this reason I have spoken of it as sym¬ 
pathetic neuritis. Eventually it may be demonstrated to be 
only a variation of vascular pain. 

It is characterized clinically by a peculiarly indescribable 
nagging pain, usually starting in or about a tooth that evinces 
no apparent pathology. The tooth usually is extracted against 
the better judgment of the dentist, because of the insistence of 
the patient who is terribly annoyed by the pain. If the dentist 
holds out against the extraction, and the patient endures the 
pain which no treatment seems to relieve, the pain usually 
disappears; but if the tooth is extracted, mischief is afoot: 
the pain increases; then follows extraction of one of the 
abutting teeth or perhaps of both of them. This is followed 
in turn by repeated curetment of the socket and biting away 
of the alveolar ridge. 

Blessed is the patient if this occurs in the lower jaw be¬ 
cause no sinus abuts it. If, unfortunately, it is an upper tooth 
the antrum is next attacked; then the ethmoids, and finally 
the sphenoid. With each succeeding surgical procedure the 
pain becomes distressingly worse. I know this, because I 
performed the last three of a series of operations suffered by 
the patient in the first case that I ever saw and recognized. 
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I reoperated a foully infected antral pocket after the victim 
had had all molars and premolars on the affected side ex¬ 
tracted and then had suffered a combined radical antrum 
and ethmoid exenteration. Later I performed a sub-mucous 
resection and finally evulsed the infra-orbital nerve which re¬ 
sulted in complete second division anesthesia in the affected 
area but without relief of the pain. It was after the last pro¬ 
cedure that it finally dawned on me that the pain was follow¬ 
ing the blood vessels and not the second division of the Vth 
nerve. 

With this recognition of a clinical entity other cases soon 
appeared in the practice. It is not a frequently met situation, 
but if it can be recognized, preferably before the first dental 
or surgical attack, the patient and the doctor will be happier 
for it. It does seem to be self-limited if only the patient can 
be prevailed upon to leave it alone; otherwise I know of no 
treatment for it. 

III. Psychogenic or Tensive Headache: 

This headache is the twin sister of psychogenic vasomotor 
labyrinthitis which produces vertigo and hearing disturbances, 
and they frequently appear together. 10 It operates via the same 
mechanism as sphenopalatine ganglion neuritis, following the 
same anatomic vicious circle, but its point of origin lies not 
in the ganglion or in the periphery but in the diencephalic 
structures—notably the thalamus and the hypothalamus. Here 
the cure rests on two factors. If possible the psychic cause 
should be discovered and made clear to the patient by the 
otolaryngologist if at all possible, at whatever cost of time and 
effort to him; the patient’s cooperation should be obtained in 
rearranging his work, worry and eager-beavering, and in 
altering his responses to his problems of life. Pharmacologic 
interruption of the vicious circle by anesthesia of the ganglion 
area is the second and equally important factor in effecting 
the cure. Again it is the mechanical or pharmacological break¬ 
ing of a “pain habit pattern” that may be necessary for a cure. 
Either factor without the other may prove to be of little avail. 



sellers: headache. 


141 


IV. Histaminic Cephalalgia: 

This headache first described by Horton” is a definite 
clinical entity which must be recognized by the otolaryngolo¬ 
gist in his consideration of headache, as it may well be mis¬ 
taken for neuritic headache. To enter into a discussion of a 
subject covered so well by Horton in his various publications 
is unnecessary. Suffice it to say that this headache is met fre¬ 
quently, and its symptoms are so severe as to be disabling. 
When correctly diagnosed and treated, the results are so 
dramatically satisfactory that it sires a patient whose grati¬ 
tude knows no bounds. 

V. Neoplasms: 

These offer such a wide range of pain symptoms that a 
monograph would be required to describe them; but three 
facts must be mentioned: 

Tumors of the fossa of Kosenmueller—usually epidermoid 
carcinoma, transitional cell type—may produce typical Slud¬ 
er’s syndrome. Let us always examine this region for such a 
possibility in the presence of the syndrome of sphenopalatine 
ganglion neuritis. 

Tumors of the larynx may have as their first symptom 
severe otalgia, and unexplained ear pain calls for meticulous 
laryngoscopy. 

Finally, cases of malignancy of the nasopharynx that have 
been treated with radiation therapy often develop severe 
unilateral headache after most of the reaction has subsided. 
For some as yet unexplained reason anesthesia of the gang¬ 
lion area seems to be the most effective means of relief. 

CONCLUSION. 

We find that another expanding field has been reopened to 
otolaryngology. The physician who can relieve what may well 
be the most widespread and most frequent complaint of mod¬ 
em man is in an enviable postion. Our strategic position in the 
reawakened field of otolaryngology where we are apt to be 
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the first physician to see the patient with headache and where 
we are the best equipped of all branches of medicine to under¬ 
stand and to conquer the problem, makes us doubly to be 
envied. 


BIBLIOGRAPHY. 

1. Wolff, H. G.: Headache Mechanisms—A Summary. Res. Publ. Assn. 
New. and Meat. Dis„ Vol. XXIII, p. 173 (Published as Pain). Williams 
and Wilkins, Baltimore, 1943. 

2. Hn-GEit, J. A: Carotid Pain. The Laryngoscope, LIX:8, Aug., 1949. 

3. McAuliffe, G. W.; Goodell, H„ and Wolff, H. G.: Experimental 
Studies on Headache: Pain from The Nasal and Paranasal Structures. 
Res. Publ. Assn. New. and Ment. Dis., Vol. XXIII, p. 185 (Published as 
Pain). Williams and Wilkins, Baltimore, 1943. 

4. Sluder, G.: The Role of the Sphenopalatine (or Meckel’s) Ganglion 
in Nasal Headaches. New York Med. Jour., LXXXVII: 989-990, May, 1908. 

5. Sluder, G.: Further Clinical Observations on the Sphenopalatine 
Ganglion (Motor, Sensory and Gustatory). New York Med. Jour., XCI:850- 
851, Apr., 1910. 

6. Sluder, G.: The Syndrome of Sphenopalatine Neurosis. Am. Jour. 
Med. Sc., CXL: 465, pp. 8GS-S78, Dec., 1910. 

7. Sluder, G.: The Anatomical and Clinical Relations of the Spheno¬ 
palatine (Meckel’s) Ganglion to the Nose and Its Accessory Sinuses. 
New York Med. Jour., pp. 293-29S, Aug. 14, 1909. 

8. This procedure will be published in detail soon by Dr. Alexander. 

9. White, J. C.; Smithwick, R. H., and Simeoxe, F. A.: The Autonomic 
Nervous System. 3rd Ed., Chap. VI, The MacMillan Co., N. Y., 1952. 

10. Sellers, L. M.: Balance and Vertigo. Texas State Jour Med., Vol. 
48, Sept., 1952. 

11. Horton, B. T. ; MacLeax, A. R., and Craig, W. McIC: A New Syn¬ 
drome of Vascular Headache: Results of Treatment With Histamine; 
Preliminary Report. Proc. Staff Meet. Mayo Cl., Vol. 14, pp. 252-260, Apr’ 
26, 1939. 



TREATMENT OF ACUTE SINUSITIS WITH PENICILLIN 
AND THE INTRAMUSCULAR USE OF 
STREPTOKINASE.” 

Joseph M. Miller, M.D., 

John A. Surmonte, M. D., 

Milton Ginsberg, M.D., 

Fort Howard, Md., 
and 

Frank B. Ablondi, A.B., 

Pearl River, N. Y. 

Acute sinusitis is a diffuse inflammation of the mucosa of 
the sinuses with hyperemia, edema and serous exudation. 
The edema produces occlusion of the ostium of the sinus, the 
normal route for escape of secretions. A favorable thera¬ 
peutic response will be obtained in many patients treated 
early in the course of the disease with a combination of 
chemotherapeutic agents, antibiotics, local application of vaso¬ 
constrictor drugs and sedation for relief of pain. Progression 
will be seen in some patients in spite of such measures. The 
ostium will remain blocked, the edema will increase in 
amount, and pus will collect. If drainage is not provided, 
subperiosteal abscess, osteomyelitis, meningitis, extradural 
abscess, intracerebral abscess or chronic sinusitis may occur. 
The patient who fails to respond to conservative measures 
must be treated by surgical drainage of the sinus to prevent 
complications. 

Recently it has been shown that the intramuscular injection 
of streptokinase will reverse the inflammatory state and re¬ 
duce edema. 1 The morphologic changes of inflammation seen 


•From the Surgical Ser\ice, Veterans Administration Hospital, Fort 
Honard, Maryland (Dr Miller. Dr Surmonte and Dr Ginsberg) and the 
Lederle Laboratories Division, American Cyanamid Company. Pearl River, 
New York (Mr Ablondi). 

Editor’s Note. This ins reeeJ\ed in The Laryngoscope Office and accepted 
for publication. August 19. 1951 
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Fig. 1. Appearance ol the face on September 17, 1954. 


in the tissues ai’e the mechanism by which an injurious agent 
is localized in the body. These barriers not only prevent 
spread of infection, but also stop the adequate delivery of 
anti-bacterial substances from the rest of the body to the in¬ 
fected area. Streptokinase will remove some of these hin¬ 
drances so that greater amounts of anti-microbial drugs can 
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FifT 2 Appearance of the face on September 20 I95t 

go to the involved site The intiamuscular injection of strepto¬ 
kinase cannot be used without the concunent admmistiation 
of anti-bacterial agents, 01 spiead of the infection might be 
facilitated 


Vandase, composed of streptokinase and stieptodomase, 
was dissolved in physiologic saline so that the final concen- 
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tration of streptokinase was 10,000 units per cc. The solution 
was stored in the refrigerator when not being used. A fresh 
solution was made daily. The effects achieved by the injec¬ 
tion of varidase were ascribed to streptokinase, since the ob¬ 
served therapeutic effects were not produced by the intra¬ 
muscular administration of a purified preparation of strepto- 
dornase. 

Case Report —A 20-year-old white man was admitted to the hospital on 
Sept. 16, 1954, with an acute right frontal sinusitis of five days’ duration, 
associated with periorbital edema and occlusion of the palpebral fissure. 
Severe headaches, chills and fever had been present. The patient had 
received three injections of an unknown amount of penicillin by his family 
physician without effect. 

The temperature was 101.4 °P. There was redness and edema of the 
right periorbital area (see Fig. 1), and tenderness over the frontal sinus. 
The mucous membrane over the right middle turbinate was red and 
swollen. Roentgenograms showed clouding of the right frontal and 
ethmoid sinuses. 



Fig. 3. Clinical course of the patient. 
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Packing, saturated t»itu 1 M. i? of 10 ' m <*ont cocaine hydrochloride 
nd 1:1000 epinoph.iw is ;»u into the i nt side of the nose, four 
linos dally, and 20 dm >f o 2 i cent i on of neosynephrine were 
ilaced Into the same ,tt « <\t« o.rre horn*' am Sept 1C through Sept. 
0. The patient was \ui • tf.ono units o' - nrocame penicillin G In 
queous solution «aiul 0 »in *n ptomjcii 1 ’ f to, both Intramuscularly, 
wlco dally from Sept l hi uch Sept 24 1 ‘'•amuscular Injections of 

,000 units of Rtreptol *» v >3 cc ot pl.va < logic saline were given 

v-lcp n day from Sen l. tht nigh Sept 19 On Sept. IS, the periorbital 
denm had* started to *u '•’id* f^ee Tir 2), ora the headache had dis- 
tppeared. By Sept. 1*> * .u nt was asjmpiomatic, and the edema was 

’radically gone (see i n On Sept 20 W ev dencc of infection had 

lisappenrod. The po» * as afebrile on S »» 22 The patient was 

lischarged from the h« p 1 on Sept. 25 


SUMMARY. 

Streptokinase ad u mustered mtramu c cularly with the anti¬ 
bacterial drugs \va <. valuable adjunct m the treatment of a 
patient with an at’ right frontal sinusitis. It is suggested 
that, because of tht beneficial effects observed in this patient, 
this method can be used in the office management of patients, 
whose disease is nor quite so severe, to prevent hospitaliza¬ 
tion. Further investigation of this treatment is indicated. 


reference 
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CONGENITAL ATRESIA OF THE EXTERNAL 
AUDITORY MEATUS* 

Merrill Goodman, M.D., 

New York, N. Y. 

Surgical correction of congenital atresia of the external 
auditory canal has been attempted many times over the years 
with very little success before 1947, when Pattee 1 reported 
on five cases and showed good results in four of them. Prior 
to that time Fraser 2 and Richards 3 had reviewed the embryo- 
logical and anatomical anomalies that are generally found. 

The inner, middle and external ears develop from different 
anlages and, therefore, congenital malformations of the canal 
are rarely associated with inner ear changes. The inner ear 
develops first from an invagination of the ectoderm that forms 
the otocyst from which the cochlea and labyrinth, develop. 

The external ear and Eustachian tube develop from the 
first pharyngeal pouch. Simultaneously, there is an out- 
pocketing of the entoderm to form the Eustachian tube and 
a pitting of the ectoderm at the site of the future external 
auditory meatus. A cord of cells is formed from the ectoderm 
to the entoderm, where a plate forms just lateral to the mid¬ 
dle ear cavity. This cord of cells later canalizes from within 
out, leaving the tympanic membrane at the site of the junc¬ 
tion of the ectoderm and entoderm. The auricle forms from 
six mounds developed from the first and second branchial 
arches around the first branchial groove. The malleus and 
incus develop from Meckel’s cartilage of the first branchial 
arch, and the stapes arises from Reichert’s cartilage of the 
second branchial arch. 

The os tympanum develops directly from membranous bone 
as a U-shaped bone surrounding the ectodermal core pre¬ 
viously described, and it subsequently forms the sides and 
floors of the bony external auditory canal. 

* Read before the New York Academy of Medicine, Section of Otolaryn¬ 
gology, May 18, 1955. 

Editor's Note: This ms. received in Laryngoscope Office and accepted for 
publication, Sept. C, 1955. . 
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Failure of the ectodermal core to canalize results in a de¬ 
formed tympanic bone, and an overgrowth of bone occurs 
to fill most of the space normally occupied by the external 
auditory meatus. 

Associated with congenital atresia of the canal are varying 
degrees of deformity of the auricle and the incus and malleus. 
There are also varying degrees of formation of the tympanic 
cavity, and an associated pneumatization of the mastoid bone. 

The surgery of choice depends upon the extent of the 
malformation within the tympanic cavity. Pattee believed 
that previous failures to correct the hearing were due to 
neglecting the fact that the incus and malleus were usually 
deformed and that they were probably fused into position, 
thereby immobilizing the stapes; therefore, he removed the 
incus and checked the motion of the stapes in each case before 
applying a Thiersch graft to form a pseudo-tympanic cavity. 

In 1947, also, Ombredanne* described two cases in which 
he did a similar operation and a fenestration in one stage 
with excellent results in one case. He later reported 5 , in 1952, 
on 33 cases done with the same one-stage technique. 

Meanwhile, in this country, several authors including Alt- 
mann° suggested the possibility of doing a fenestration in 
one or two stages for the same deformity. Woodman' in 1952 
reported a case in which he first operated using the Pattee 
method but carefully skeletonized the horizontal semicircular 
canal. At a later date, following little or no improvement in 
the hearing, it was a relatively simple procedure to raise a 
flap and do a fenestration with excellent functional result. 

On the service of Dr. Ward C. Denison at the New York 
Eye and Ear Infirmary, we recently operated on a seven-year- 
old boy with a complete atresia of one ear and an almost 
complete occlusion of the other. We are presenting his case, 
further to emphasize the fact that in congenital anomalies 
any combination of malformations can occur, and each case 
must be individualized. 

Case Report: (H. H.) This seven-year-old white male was sent home 
from school with a note stating that the teacher believed that his dif¬ 
ficulties in school were caused by his inability to hear properly. He had 
no complaints of pain at any time, and only by careful questioning were 
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we able to elicit the fact that he occasionally had drainage from the left 
ear. His past medical history revealed no previous illnesses. His tonsils 
and adenoids had been removed at the age of four. 

Physical examination revealed a well nourished, well developed boy 
with abnormalities limited only to the ears. Both auricles were perfectly 
formed and properly placed. The right ear showed a shallow depression 
leading to a blind pouch in place of a normal external auditory meatus. 
In the left ear there was extreme narrowing of the meatus to approxi¬ 
mately 1 mm. in diameter, allowing no view of the tympanic membrane. 

Radiographs of the temporal bones revealed no discernible evidence 
of the external auditory meatus with partial pneumatization of each 
mastoid. 

Audiogram showed an average 45 db loss in the speech range of the 
right ear, and a 35 db loss in the speech range of the left ear. Because 
the right ear had the poorer hearing, surgical intervention of that side 
was proposed. 

On June 16, 1954, under general anesthesia, a right endaural incision 
was made, and the mastoid bone was exposed. The cortex overlying the 
antrum was removed. The periantral cells were exenterated and the 
horizontal semicircular canal was skeletonized. Using the canal as a 
landmark, the zygomatic arch, posterior and superior canal walls and 
the bone filling the area of a normal external auditory meatus were 
removed with the drill and cutting burrs. 

The boy was found to have a complete soft tissue atresia, and the skin 
was excised anteriorly to what seemed the normal anterior margin of 
an external auditory meatus. The bony occlusion was of an hour-glass 
shape, and did not continue down to the tympanic membrane. The mem¬ 
brane itself was in an infantile (or more horizontal) position, and was 
not of a normal color or consistency. It contained a large perforation. 
The ossicles appeared to be normal and were left in place. The entire 
cavity was then lined with a split thickness graft taken from the thigh, 
and was packed with cotton pledgets. 

The right ear healed quickly, and in less than two months there was 
no further discharge, and the hearing had improved to an average of 
20 db below normal, an increase of 25 db. 

On Sept. 15, 1954, the left ear was operated on in a similar manner. 
On the left side there was not a complete occlusion of the canal, but 
rather only a marked stenosis. Cholesteatoma was found in the antrum 
and attic with a large tympanic membrane perforation. All mastoid air 
cells were carefully exenterated, and the ossicles were cleaned but left 
in place. Again a split thickness graft was applied. 

Recovery on the left side was slower than that of the right, because 
of cholesteatoma and infection; however, in four months the entire 
cavity was healed with dry perforations of the tympanic membrane. 

The last audiogram, taken on Feb. 12, 1955, showed an 
average loss of 15 db in the speech frequencies of each ear. 
This amounts to a gain of 30 db in the right ear and 20 db 
in the left ear. This boy has improved in school to such an 
extent that he has been advanced to the stage of his normal 




DACRYOCYSTORHINOSTOMY: 


SIMPLIFIED PROCEDURE/ 

Henry M. Goodyear, M.D., 

Cincinnati, Ohio. 

Numerous operative procedures have been advanced over 
the years for the relief of chronic dacryocystitis, mucocele and 
epiphora; in fact, it would be difficult to offer any operation 
which at least has not been described as a part of some often 
rather extensive or complicated procedure. The many opera¬ 
tions described only emphasize the lack of a generally accepted 
procedure. 

From the many operations offered and from a varied 
personal experience over the past thirty-five years, in which 
I have had a particular interest in this work, I am convinced 
that the operation can be done simply, without suture of the 
lacrimal sac to the nasal mucous membrane or without trans¬ 
planting any part of the sac into the nose or extending any 
material such as tubes, sutures, or packing into the nasal 
passage. 

INDICATIONS. 

Operation is indicated in any chronic dacryocystitis or 
chronic epiphora where the inferior canaliculus is open as is 
indicated by a return of tear or pus into the eye when pres¬ 
sure is made over the lacrimal sac. The obstruction is usually 
at the mouth of the lacrimal duct where it often narrows as it 
leaves the lower portion of the sac. Age: my patients have 
ranged from 4 to 78 years 

SURGICAL ANATOMY. 

The lacrimal sac (see Fig. 1) is on the average 12 mm. 
long 1 and 2 to 5 mm. wide, and the dome is usually from 2 to 5 
mm. above the exit of the orifice of the canaliculi; thus, it is 
evident that the maximum opening of only 1 cm. can be 

* Read at the meeting: of the Middle Section American Lar\ ngological, 
Rhinolosical and Otological Society, in Cincinnati Ohio Januar% 16, 1956 

Editor's Note This ms recci\ed in Larj ngoscope Office and accepted 
for publication, January 16, 1956 
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made in the vertical direction of the medial surface of the 
sac at operation. With a maximum width of only 2 to 5 mm. 
it is true that any opening much wider than 7 mm. in the bone 
of the lacrimal fossa into the nose is of little importance. 

Usually only very thin lacrimal bone (see Fig. 2) (often of 
paper thickness) and the posterior edge of the frontal 
process of the maxilla bone form the medial bony wall of 
the lacrimal fossa (approximately half and half). Very com¬ 
monly, however, according to Schaeffer 1 two or more anterior 
ethmoid cells (frontal and infundibular) immediately adjoin 
the dorsal and medial aspect of the lacrimal sac; even a dehis¬ 
cence may be present. He states that “even more common is 
the extension of anterior ethmoid cells over the medial or nasal 
side of the lacrimal sac and the beginning of the nasolacrimal 
duct.” The rhinological problem thus becomes more important 
in dacryocystorhinostomy than the ophthalmological problem 
of dealing with the lacrimal sac. The entire wall of the 
lacrimal fossa may be pneumatized by ethmoid cells which 
must be eliminated at operation. 

Another rhinological problem of importance is that of a 
deviation of the nasal septum which must be corrected at the 
time or preceding the dacryocystorhinostomy. 

The anterior lacrimal crest is of the maxillary bone while 
the posterior crest is of the lacrimal bone. 

OPERATION. 

Local anesthesia: Premedication in adults consists of Nem¬ 
butal or Seconal, grains one and a half, given orally, and 
morphine, grains 1/6, plus scopolamine, grains 1/150, intra¬ 
muscularly, forty-five minutes to one hour before operation. 

One per cent novocaine containing adrenalin (1:1000) fif¬ 
teen drops to the ounce is injected along the medial wall of the 
orbit (1 cm. above the inner canthus) toward the anterior 
ethmoid nerve. A second injection extends toward the infra¬ 
orbital foramen and along the line of incision. 

Cocain powder and adrenalin is applied to the mucous mem¬ 
brane of the middle meatus. 
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Incision : A straight line incision is made midway between 
the midline of the nasal bridge and the inner canthus, as any 
incision made nearer to the canthus may produce an ir¬ 
regularly drawn scar. The incision extends 1 cm. above the 
canthus and 2 cm. below. 

Frequently the inexpei-ienced operator carries the incision 
too high, even into or below the eyebrow, because he loses 
sight of the fact that the sac lies almost entirely below the 
canthus. So high an incision results in unnecessary bleeding 
and an awkward approach to the sac. 
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Fig:. 1. Lateral wall of the lacrimal sac. (From Atlas and Text Book of 
Human Anatomy, p. 269, by Sobotta McMurricli. Saunders and Co.) 


The incision is carried immediately through the soft tissues 
and periosteum to the bone. 

The soft tissues and periosteum are elevated, together with 
the medial palpebral ligament which is not cut. The eleva¬ 
tion is carried medially by means of a fairly sharp submucous 
elevator, starting first over the frontal bone above the lacrimal 
fossa exposing the upper end of the anterior lacrimal crest 
and the upper portion of the fossa. The posterior crest is ex¬ 
posed, but the sac is not elevated beyond this point. As the 
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elevatoi is moved downwaid into the fossa the nasal wall of 
the sac is easily exposed w ell into the mouth of the lacrimal 
duct. 

Tlie attachment of the lateial wall (see Fig. 1) is not dis- 
tuibed, as tins attachment will seive to keep the sac in a 
better position post-opeiatively 



Tip 2 Lacrimal bone showing Its posterior lacrimal crest 


Bone fenestt ation . The lacnmal bone (see Fig. 2) is often 
of paper thickness and can easily be opened by means of a 
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sharp 2 or 3 mm. mastoid curette (Spratt) held firmly in one 
hand while being turned medially and then outwardly with the 
opposite hand. All the bone necessary may be removed by 
means of the curette without opening the nasal mucous mem¬ 
brane. The bony opening is extended well into the mouth of 
the lacrimal duct and this extension is important. This open¬ 
ing is also extended to the posterior lacrimal crest and includ¬ 
ing the crest, especially in its lower portion. The bone is re¬ 
moved upward to the level of the dome of the sac. 

The medial edge of the anterior lacrimal crest may be shaved 
away for 1 to 2 mm. well down into the mouth of the duct. 
I do not attempt to remove heavy thick bone of the maxillary 
process which adds only to the formation of granulations in 
healing. 

The mucous membrane of the nose, if not already opened, is 
incised and cut away cleanly just to the size of the opening 
previously made in the bone; thus, the nasal mucosa over the 
lacrimal sac is sacrificed completely. A Hartman middle 
eai\ through-and-through biting forceps is very helpful in the 
final trimming of the soft tissues, as the edge must be cut 
clean and not dissected up beyond the edge of the bony open¬ 
ing. If anterior ethmoid cells intervene, a second bony wall 
is dealt with. 

The medial wall of the lacrimal sac is lifted by means of a 
dural hook and opened in its midline with a small knife. The 
incision is carried in the vertical plane well into the mouth 
of the lacrimal duct and upward within 2 mm. of the dome 
of the sac (see Fig. 3). A horizontal incision is then made 
the full width of the sac at the upper end of the vertical in¬ 
cision, 2 to 3 mm. from the top of the dome, which will ex¬ 
pose the mouth of the common duct of the canaliculi. 

A second horizontal incision is made at the lower end of the 
vertical incision as far into the mouth of the duct as pos¬ 
sible as it is in this area that the opening into the nose 
can be established well below the anterior end of the middle 
turbinate. Here one has to deal only with thin bone and nasal 
mucosa. 

The incisions in the nasal wall of the sac having been 
carefully and widely procured, the long posterior flap of the 
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sac is laid into the nasal opening. The anterior flap is turned 
anteriorly and held in position by means of two 4-0 plain 
catgut sutures carried into adjacent soft tissues on the 
medial side. I have, however, laid this flap into the nasal 
opening without suturing, with excellent results; once the 
sac is opened widely there seems to be no tendency for the 
sac to reform. It is the nasal opening which offers our chief 
problem. 



Fig 3 Diagrams of incisions made m the nasal wall of the lacrimal sac 


The soft tissues are laid back into position and the skin 
closed by two figure-eight fine silk sutures which are re¬ 
moved on the fourth day; often cut on the second day. 

Vaseline ointment is applied to the eye and a light bandage 
applied for twenty-four hours. 

No packing is placed in the nose, and the patient leaves 
the hospital on the day after operation. 
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After Care : The patient is up on the first day. The sutures 
are removed by the fourth day, sixth in children, and the 
nose examined for blood clots. 

Usually tearing stops immediately, and by the seventh 
day gentle pressure may be applied intermittently by the 
patient to milk the sac as a guard against a retarded flow 
of tears into the nose. A 5 per cent solution of silver nitrate 
may be applied at the end of a week or ten days in the middle 
meatus. Should some tearing occur a probe is passed through 
the inferior canaliculus and the distal end moved upward in 
the nose to separate any adhesions that might have occurred. 
Should this procedure fail and the opening into the nose 
close, the following procedure will usually re-establish the 
nasal opening. It is a scarring of the nasal tissues that pro¬ 
duces the closure—not a reformation or closing of the wall 
of the lacrimal sac. 

The procedure of reopening the tract consists of injecting 
the area of the sac with 1 per cent novocain and cocainizing 
the nose. A probe is passed through the inferior canaliculus 
and pressed firmly against the inner wall of the nose. While 
an assistant holds the probe firmly in this position a right 
angle tonsil knife with a short blade is used to cut down on 
the probe as it presents in the middle meatus. A triangular 
incision is made with the base of the triangle downward. The 
probe is passed at five to seven day intervals for several 
weeks and the distal end moved up and down in the nose 
to prevent a new membrane from forming. The patient is 
also instructed to apply intermittent pressure against the 
sac to produce a pumping or intermittent suction effect. 

In most cases no after treatment is required, especially 
where the nasal mucosa has not been unduly traumatized be¬ 
yond the opening made in the bone. None of my cases have 
been complicated by hemorrhage, and often no treatment 
whatever has been applied to the nose following operation. 

SUMMARY. 

I have depicted in a practical way the surgical anatomy 
and its importance and limitations in dacryocystorhinostomy. 
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I have emphasized the wide opening of the lacrimal sac 
and stressed the importance of its extension well into the 
mouth of the duct. 

X have emphasized the importance of a precise opening 
into the nose with minimal trauma to the edges of this open¬ 
ing and the complete sacrifice of the nasal mucosa over the 
area corresponding to the sac. 

REFERENCE. 

1. SciTAEFFf n, J. P.: The Nose and Olfactory Organ. P. Blalciston's 
Son and Company, Philadelphia, p. 249, 253, 1919. 


AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY. 

The Scientific Meeting of the American Society of Facial 
Plastic Surgery will be held Wednesday evening, March 7, 
1956, at the Biltmore Hotel, New York City. Program will 
be as follows: 

I. Septal Surgery in Rhinoplasty (Rapid Procedure). Dr. 
Jesse Fuchs—Member Attending Staff, Cedars of Lebanon 
Hospital and Mount Sinai Hospital, Los Angeles, California. 

II. Otoplasty for Protruding Ears (Movie Presentation of 
Technique) . Dr. David Meyers—Professor and Head of De¬ 
partment of Otolaryngology, Temple University, Philadelphia, 
Pennsylvania. 

Discussion. Dr. I. B. Goldman — Khinoplastie Surgeon, 
Mount Sinai Hospital, New York City. 

III. Use of Tliorazene in Anesthesia and Its Application 
to Rhinoplastic Surgery. Dr. LeKoy IV. Krumperman—Pro¬ 
fessor of Anesthesiology, Temple University Medical Center. 

IV. Jacques Joseph’s Last Rhinoplasty — Outcome. Ur. 
Gustave Fred—Consultant Otolaryngology, Beth Israel Hos¬ 
pital and Massachusetts General Hospital, Boston, Ma=s. 

Make reservations for yourself and guests at your earl:;-?; 
convenience. Subscription $15.00 per person, all indcErs- 
William Schwartz, M.D., Secretary, —X Lexington Are- 
Passaic, N. J. 



BOOK REVIEW. 


Bronchography in Children (La Broncografia nel bambino). By Lucio 
Parenzan and Alfredo Vago. Supplement XXIII of the Archivio 
Italiano di Otologia, Rinologia e Laringologia, 1955 (In Italian. Sum¬ 
maries in English, French and German). 

This is an authoritative contribution to the knowledge of lower 
respiratory pathology in children. 

A new and safe technique of bronchography under general anesthesia 
is described with excellent results obtained in over one hundred children. 
Several examples of normal anatomy and tracheobronchial topography 
are presented. The authors list the indications for bronchography in 
children as tracheobronchial pulmonary malformations, chronic broncho¬ 
pulmonary suppuration and primary tuberculosis. 

Bronchography means team work between bronchoscopist, radiologist 
and anesthetist. It becomes the essential item of a triad of diagnostic 
procedures in lower respiratory pathology: laminography, bronchography 
and bronchoscopy. The authors suggest that in children even bronchos¬ 
copy should he "guided” by bronchography. 

The exposition is clear and simple, and many references are given. 
The monograph is amply documented by outstanding illustrations with 
explanatory diagrams making the reading extremely easy and enjoyable. 

E. J. F. 


WASHINGTON UNIVERSITY, SAINT LOUIS, 
DEPARTMENT OF OTOLARYNGOLOGY. 

Offers a Basic Science Course in Otolaryngology to start 
Monday, September 17, 1956. Complete information about the 
course may be obtained by writing to Theo. E. Walsh, M.D., 
Head of the Department of Otolaryngology, 640 S. Kingshigh- 
way, St. Louis 10, Missouri. 
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ERRATA. 

Tlie following legends weie inadvertently omitted from the 
article on Acetylcholinesterase Activity in the Cochlea, by J. A. 
Chui chill, M.D., H. F. Schukneclit, M.D., and R. Doran, in the 
January, 1956, issue of The Laryngoscope: 

FIGURE 1 Photographs taken through the dissecting microscope 

Uppei* E\peiiment 2 View of treated (T) and contiol (E) cochleae 
placed adjacent to each other showing band of copper sulfide precipi¬ 
tate (arrows) in the thiee turns of the treated cochlea 
Lower Higher power magnification of the treated cochlea showing 
the band of copper sulfide precipitate (I) near the margin of the 
osseous spiral lamina (S) 

FIGURE 2 Photographs taken through the dissecting microscope 

Upper Experiment 1 In the exposed basal turn of the treated 
cochlea there are bands of copper sulfide precipitate lying in relation 
to inner hair cells (1) and outer hair cells (O) The osseous spiral 
lamina is seen at “S ” 

Lower Experiment 2 130v Teased specimen from basal turn, not 
counterstained, showing dense band of precipitate (T) related to innei 
hair cell row and small discrete deposits of precipitates (O) adjacent 
to the three rows of outer hair cells 
FIGURE 3 

Upper Experiment 8 Teased preparation fi om apical turn, incubated 
m DFP, counterstalned with acid fuchsin, show mg dense band of 
precipitate (I) l>ing in relation to inner hair cell row There is a 
small amount of precipitate on outer ban cell rows (O) The osseous 
spiral lamina (S) and spiral ganglion. (G) are seen 
Lower Experiment 6 Microscopic section of organ of Corti from 
middle turn showing large deposit of precipitate (D) located above the 
inner phalangeal cell which was detached from inner hair cell (I) 
There is a small deposit of precipitate in the habenula perforata (H) 
and at the base of the first outer hair cell (O) The pillars are seen 
at “P* and the tectoiial membrane at "T” It should be remembered 
that considerable post mortem degeneration is piesent because about 
90 minutes elapsed between death of the animal and fixation of the 
tissues, 45 minutes of which they were incubated at 38° C 
FIGURE 4 Photograph taken through dissecting microscope 

Upper Experiment 2 Copper sulfide precipitate in the thiee turns 
of treated cochlea Notice precipitate on ner\e fibres (N) in osseous 
spiral lamina of apical turn 

Lower Experiment 2 Teased preparation from apical turn showing 
precipitate on the none tibres (N) in the osseous spiral lamina The 
organ of Corti and basilar membrane are missing except foi a small 
portion of the inner hair cell row with dense copper sulfide piecipitate 
(I) The small deposits of precipitate (E) along the edge of the osseous 
spiral lamina appear to be in relation to nerve endings for Inner hair 
cells 

FIGURE 5 Experiment 8 Muscle control All techniques, including 
photographic factors, held constant 
Upper Microscopic section showing deposits of copper sulfide pre 
cipitate m the muscle end plates 

Center Another section from same muscle treated In addition with 
DFP to show disappearance of some of the diffuse precipitate believed 
to be due to non specific cholinesterase 
Lower Same, except not treated with substrate acetjlthiocholme 
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SIXTH INTERNATIONAL CONGRESS OF 
OTOLARYNGOLOGY. 

The Sixth International Congress of Otolaryngology will 
take place in Washington, D. C., from Sunday, May 5, through 
Friday, May 10, 1957, under the presidency of Arthur W. 
Proetz, M.D. 

The selected subjects for the Plenary (Combined) Sessions 
to be held Monday, Wednesday and Friday mornings will be: 

1. Chronic Suppuration of the Temporal Bone. 

2. Collagen Disorders of the Respiratory Tract. 

3. Papilloma of the Larynx. 

Outstanding internationally recognized authorities will open 
the discussion of each of these subjects. 

Two types of communications are invited: 1. Contribu¬ 
tions to the discussions of the selected subjects, limited to five 
minutes. 2. Original papers, limited to 15 minutes. These 
should be in one of the four official languages: English, 
French, German, Spanish. 

Motion picture films will be shown continuously except dur¬ 
ing the Plenary Sessions. There will be both scientific and 
technical exhibits. Those wishing to submit contributions to 
the program should communicate with the General Secretary. 

Announcement of the Congress has been sent to all oto¬ 
laryngologists whose names and addresses could be obtained. 
Additional details concerning registration, housing, entertain¬ 
ment, etc., will be sent to those who have indicated to the 
General Secretary that they wish further information. 

The subscription for Members (physicians) is $25.00 U.S.A. 
This includes the privilege of attendance at all official Con¬ 
gress meetings except the banquet for which an additional 
charge will be made. Other persons accompanying Members 
may be registered as Associates at a fee of $10.00 U.S.A. 

An interesting program of social functions, visits to points 
of interest in and around Washington and post-Congress tours 
is being arranged. The American Express Company is the 
official travel agent for the Congress. Their offices through- 
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out the world are available for travel arrangements to the 
Congress and for post-Congress tonrs. 

All communications should be addressed to the General 
Secretary, Paul H. Holinger, M.D., 700 N. Michigan Ave., 
Chicago, Ill., U.S.A. 


INDIANA UNIVERSITY MEDICAL CENTER. 

The Department of Otolaryngology, Indiana University 
School of Medicine, offers its annual Anatomical and Clinical 
Course in Otolaryngology March 26th to April 7th, 1956. 

Applicants should address The Post-Graduate Office, 
Indiana University Medical Center, Indianapolis 7, Indiana. 


NEW CLINIC OPENED. 

A new Clinic for Reconstructive Plastic Surgery of the Face 
was opened officially on December 8, 1955, in a new wing of 
the Manhattan Eye, Ear and Throat Hospital, New York City. 
Dr. John Marquis Converse is the Surgean-Director of the 
Clinic. 

The staff includes a co-ordinated team of specialists in fields 
associated with plastic surgery who will evaluate and treat 
all types of facial disfigurements. A teaching clinic will be 
developed, and fellowships in plastic surgery are to be made 
available. 


ENDAURAL OTOLOGIC SURGERY COURSE. 

A special course in Endaural Otologic Surgery will be 
given by Northwestern University February 28 through 
March 26, 1956. Course is limited to eight otolaryngologists. 
Instruction to include lectures, cadaver dissection, etc. For 
further information write Dr. Geo. E. Shambaugh, Jr., Dept, 
of Otolaryn., Northwestern Medical School, 303 East Chicago 
Ave., Chicago (11), Ill. 
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NATIONAL SOCIETY MEETINGS. 

Schedule of Meetings for 1956: 

American Board of Otolaryngology, to be held at the Sheraton- 
Mt. Royal, Montreal, Canada, May 6-11. 

American Otological Society, Inc., to be held at the Seigniory 
Club, Ottawa, Canada, May 11-12. 

American Laryngological Association to be held at the Seig¬ 
niory Club, Ottawa, Canada, May 13-14. 

American Broncho-Esophagological Association, to be held at 
the Sheraton-Mt. Royal, Montreal, Canada, May 15-16, 
(afternoons). 

The American Laryngological, Rhinological and Otological 
Society, Inc., will hold its Annual Meeting at the Shera¬ 
ton-Mt. Royal, Montreal, Canada, May 15-16-17 (morn¬ 
ings only). 

Please make early plans to attend the 1956 Spring Meetings 
in Canada. Both the Seigniory Club and Montreal present 
most attractive features for you and your family. More in¬ 
formation about the places will be given later. 

Reservations at the Sheraton-Mt. Royal Hotel should be 
made early by addressing the Reservation Supervisor, 1455 
Peel Street, Montreal, P. Q., Canada. 


POSTGRADUATE COURSE IN OTOLARYNGOLOGY. 

The Department of Postgraduate Medicine of the University 
of Michigan Medical School announces the Otolaryngology 
Conference to be given at the University Hospital, Ann Arbor, 
Michigan, on April 19, 20 and 21, 1956, under the direction 
of Dr. A. C. Furstenberg, Chairman of the Department of 
Otolaryngology at the University of Michigan Medical School. 

Guest lecturers of national prominence, together with 
members of the staff of the Department of Otolaryngology, 
will participate in the program. 

For further information, write to Dr. John M. Sheldon, 
Director, Department of Postgraduate Medicine, University 
Hospital, Ann Arbor, Michigan. 
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SOUTH CAROLINA SOCIE1 V OR OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

Arrangements have been completed for the joint meeting 
of the North Carolina S >ciety ol T'»e, Ear, Nose, and Throat, 
and the South Carol a a Sternly of Ophthalmology and 
Otolaryngology September 17 IS, 10, 195G. Headquarters 
will be the George Vandeibilt H jccI, Asheville, North Carolina. 

An unusually attractive piogi im has been arranged, and 
a large attendance is anticipated. 

Asheville, North Carolina, is in the mountains of Western 
North Carolina, and is a particularly beautiful spot in this 
season of the year. 

For further information write Roderick Macdonald, M. D., 
Sec. and Treas, 330 East Main Street, Rock Hill, S. C. 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

PROGRAM 1956 
March 12 - 14, 1956 

THE DALLAS SOUTHERN CLINICAL SOCIETY 
Joint Meeting Fort Worth E.E.N.T. and Dallas 0. and 0. 

GUESTS: Ophthalmology: 

Dr. Trygve Gundersen 
Dr. Jack S. Guyton 

Otolaryngology: 

Dr. Franz Altmann 
Dr. Paul J. Moses 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES. 

(Secretaries of the various societies are requested to keep this 
information up to date). 


AMERICAN OTOLOGICAL SOCIETY. 

President: Dr. Wm. J. McNally, 1509 Sherbrooke St., West Montreal 
25, Canada. 

Vice-President: Dr. John E. Lindsay, 950 E. 59th St., Chicago 37, Ill. 
Secretary-Treasurer: Dr. Lawrence R. Boies, University Hospital, Minne¬ 
apolis 14, Minn. 

Editor-Librarian: Dr. Henry L. Williams, Mayo Clinic, Rochester, Minn. 
Meeting: Seigniory Club, Ottawa, Canada, May, 1956. 


AMERICAN LARYNGOLOGICAL ASSOCIATION. 

President: Bernard J. McMahon, 8230 Forsyth Blvd., Clayton 24, Mo. 
First Vice-President: Robert L. Goodale, 330 Dartmouth St., Boston, 
Mass. 

Second Vice-President: Paul H. Holinger, 700 North Michigan Ave., 
Chicago 11, Ill. 

Secretary: Harry P. Schenck, 326 South 19th St., Philadelphia 3, Pa. 
Treasurer: Fred W. Nixon, 1027 Rose Building, Cleveland, Ohio. 
Librarian, Historian and Editor: Edwin N. Broyles, 1100 North Charles 
St., Baltimore, Md. 

Meeting: Mount Royal Hotel, Montreal, Canada, May, 1956. 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC. 

President: Dr. Dean M. Lierle, Iowa City, Iowa. 

President-Elect: Dr. Percy Ireland, Toronto, Canada. 

Secretary: Dr. C. Stewart Nash, 277 Alexander St., Rochester, N. Y. 
Meeting: Mount Royal Hotel, Montreal, Canada, May, 1956. 


AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY. 
Chairman: John R. Lindsay, M.D., Chicago, Ill. 

Vice-Chairman: James W. McLaurin, M.D., Baton Rouge, La. 

Secretary: Hugh A. Kuhn, M.D., Hammond, Ind. 

Representative to Scientific Exhibit: Walter Heck, M.D., San Francisco, 
Calif. 

Section Delegate: Gordon Harkness, M.D., Davenport, Iowa. 

Alternate Delegate: Dean Lierle, M.D., Iowa City, Iowa. 

AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY. 

President: Dr. Algernon B. Reese, 73 East 71st St., New York 21, N. Y. 
Executive Secretary: Dr. William L. Benedict, Mayo Clinic, Rochester, 
Minn. 


AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION. 
President: Dr. Daniel S. Cunning, 115 East 65th St., New York 21, N. Y. 
Secretary: Dr. F. Johnson Putney, 1719 Rittenhouse Square, Philadel¬ 
phia, Pa. 

Meeting: Sheraton Mount Royal Hotel, Montreal, Canada, May 15-16, 
1956 (afternoons only). 

AMERICAN BOARD OF OTOLARYNGOLOGY. 

Meeting: Palmer House, Chicago, Ill., October, 1956. 
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THE AMERICAN RHINOLOGIC SOCIETY 
President: Dr. Ralph H. Riggs, 1613 Line Ave., Shreveport, La. 
Secretary: Dr, James Chessen, 1829 High St., Denver, Colo. 

Annual Clinical Session: Illinois Masonic Hospital, Chicago, Illinois, 
October, 1956. 

Annual Meeting: Palmer House, Chicago, Illinois, October, 1956. 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY. 

President: Dr. D. M. Llerle, University Hospital, Iowa City, Iowa. 
Secretary-Treasurer: Dr. Michael H. Barone, 468 Delaware Ave., Buffalo 
2, N. Y. 

Meeting: Palmer House, Chicago, Ill., October, 195G. 


AMERICAN OTORHI NOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY. 
President: Dr. Joseph Gilbert, 111 E. 61st St., New York, N. Y. 
Vice-President: Dr. Kenneth Hlnderer, 402 Medical Arts Bldg., Pitts¬ 
burgh, Pa. 

Secretary: Dr. Louis Joel Felt, 66 Park Ave., New York. 16, N. Y. 
Treasurer: Dr. Armand L. Caron, 36 Pleasant St., Worchester, Maas. 


PAN AMERICAN ASSOCIATION OF OTO-RHI NO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY. 

President: Dr. J. M. Tato. Azcuenaga 235, Buenos Aires. Argentina. 
Executive Secretary: Dr. Chevalier L. JackBon, 3401 N. Broad St., Phila¬ 
delphia 40, Pa., U. S. A. 

General Secretary: Dr. C. E. Munoz MacCormick, P. 0. Box 9111, San- 
turce 29, Puerto Rico. 

Meeting: Fifth Pan American Congress of Oto-Rhino-Laryngology and 
Broncho-Esophagology. 

Time and Place: April 8-12, 1956, San Juan, Puerto Rico. 

President: Dr. J. H. Font, Medical Arts Bldg., San Juan, P. R. 

SIXTH INTERNATIONAL CONGRESS OF OTOLARYNGOLOGY 
President: Dr. Arthur W. Proetz, Beaumont Bldg., St. Louis, Mo. 
General Secretary: Dr. Paul Hollnger, 700 No. Michigan Ave., Chicago 
(11). Ill- 

Meeting: Statler Hotel, Washington, D. C., May 5-10, 1957. 

THE PHILADELPHIA LARYNGOLOGICAL SOCIETY. 
President: Dr. William J. Hitschler. 

Vice-President: Dr. Chevalier L. Jackson. 

Treasurer: Dr. John J. O'Keefe. 

Secretary: Dr. Joseph P. Atkins. 

Historian: Dr. Herman B. Cohen. 

Executive Committee: Dr. Thomas F. Furlong, Jr., Dr. William A. Loll, 
Dr. Harry P* Schenck, Dr. Beniamin H. Shuster, ex-officio. 

BALTIMORE NOSE AND THROAT SOCIETY 
Chairman: Dr. Walter E. Loch, 1039 No. Calvert St., Baltimore, Maryland. 
Secretary-Treasurer: Dr. Theodore A. Schwartz. 

CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY. 
President: Paul H. Hollnger, 700 No, Michigan, Chicago 11,11L 
Vice-President: Dr. Jack Allan WoIsb, 109 No. Wabash Ave., Chicago 3, HI, 
Secretary-Treasurer: Dr. Stanton A. Fried berg, 122 So. Michigan Ave., 
Chicago, Ill. 

Meeting: First Monday of each Month, October through May. 
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OTOSCLEROSIS STUDY GROUP. 

President: Dr. Gordon D. Hoople, 1100 East Genesee St., Syracuse, N. Y. 
Secretary: Dr. Lawrence R. Boies, University Hospital, Minneapolis 14, 
Minn. 

Meeting: Palmer House, Chicago, Ill., October, 1956. 

CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. G. C. Otrich, Belleville, Ill. 

President-Elect: Dr. Phil R. McGrath, Peoria, Ill. 

Secretary-Treasurer: Dr. Alfred G. Schultz, Jacksonville, Ill. 

MISSISSIPPI VALLEY MEDICAL SOCIETY. 

President: Dr. Arthur S. Bristow, Princeton, Mo. 

Secretary-Treasurer: Dr. Harold Swanberg, Quincy, Ill. 

Assistant Secretary-Treasurer: Dr. Jacob E. Reisch, Springfield, Ill. 

THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA. 

Chairman: Dr. J. L. Levine. 

Vice-Chairman: Dr. Russell Page. 

Secretary: Dr. James J. McFarland. 

Treasurer: Dr. Edward M. O’Brien. 

Meetings are held the second Tuesday of September, November, January, 
March and May, at 6:30 P.M. 

Place: Army and Navy Club, Washington, D. C. 

SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY. 

Chairman: Dr. Frederick A. Holden, Medical Arts Building, Baltimore 1, 
Maryland. 

Chairman-Elect: Dr. Sherman B. Forbes, 706 Franklin Street, Tampa 2, 
Florida. 

Vice-Chairman: Dr. William J. G. Davis, 1632 K Street, N. W., Washing¬ 
ton 6, D. C. 

Secretary: Dr. G. Slaughter Fitz-Hugh, 104 East Market Street, Charlottes¬ 
ville, Virginia. 

THE VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Howard L. Mitchell, Lexington, Va. 

President-Elect: Dr. L. Benjamin Sheppard, 301 Medical Arts Building, 
Richmond 19, Va. 

Vice-President: Dr. Edgar Childrey, Jr., Professional Building, Richmond, 
Va. 

Secretary-Treasurer: Dr. Maynard P. Smith, 600 Professional Building, 
Richmond, Va. 

Annual Meeting: May 26 - June 2, 1956. 

WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. James K. Stewart, Wheeling, W. Va. 

Secretary-Treasurer: Dr. Frederick C. Reel, Charleston, W. Va. 

THE LOUISIANA-MISSISSIPPi OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY. 

President: Dr. W. L. Hughes, Lamar Life Bldg., Jackson, Miss. 
Vice-President: Dr. Ralph H. Riggs, 1513 Line Ave., Shreveport, La. 
Secretary: Dr. Edley H. Jones, 1301 Washington St., Vicksburg, Miss. 
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NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY. 

President: Dr. J. C. Peele, Kinston Clinic, Kinston, N. C. 
Vice-President: Dr. George E. Bradford, Winston-Salem, N. C. 
Secretary-Treasurer: Dr. J. D. Stratton, 1012 Kings Drive, Charlotte 7, 
N. C. 

Meeting: George Vanderbilt Hotel, Asheville, N. C., Sept. 16-19, 1956. 

SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President: Dr. Norman Eaddy, Sumter, S. Car. 

Vice-President: Dr. J. H. Gressette, Orangeburg, S. Car. 
Secretary-Treasurer: Dr. Roderick Macdonald, 333 East Main SL, Rock 
Hill. S. Car. 

Meeting jointly with tbe North Carolina Eye, Ear, Nose and Throat 
Society, George Vanderbilt Hotel, Asheville, N. Car., Sept. 17-18-19, 
1956. 


FLORIDA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Chau. C. Grace, 145 King St, SL Augustine, Fla. 
President-Elect: Dr. Jos. W. Taylor, 706 Franklin St,, Tampa, Fla. 
Secretary-Treasurer: Dr. Carl S. McLemore, 1217 Kuhl Ave., Orlando. Fla. 


THE GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY. 

President: Dr. A. R. Hollender, 605 Lincoln Road, Miami Beach, Fla. 
Vice-President: Dr. Curtis D. Benton, Jr. 

Secretary: Dr. James H. Mendel, Jr., 7241 Red Road, Miami, Fla. 
Meeting: Quarterly, at Seven Seas Restaurant, February, May, October, 
and December. 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Edwin G. Grafton. 

Vice-President: Dr. L. A- Furchgott. 

Secretary-Treasurer: Dr. Hal W. Maxwell. 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Robert A. Norene, M.D. 

Secretary-Treasurer: Leland R. House, M.D. 

Chairman of Section on Ophthalmology: Wendell C. Irvine, M.D. 
Secretary of Section on Ophthalmology: Stephen J. Popovich, M.D. 
Chairman of Section on Otolaryngology: Herschel H. Burston, M.D. 
Secretary of Section on Otolaryngology: Ross A. Goodcell, M.D. 

Place: Los Angeles County Medical Association Building, 1925 Wilshire 
Boulevard, Los Angeles, California. 

Time: 6:00 P.M., first Monday of each month from September to June 
inclusive—Otolaryngology Section. 6:00 P.M., first Thursday of each 
month from September to June inclusive—Ophthalmology Section. 
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PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY. 

President: Lester T. Jones, M.D., 624 Medical Arts Bldg., Portland (5), 
Oregon. 

Secretary-Treasurer: Dr. John F. Toian, 3419 47th Ave., Seattle (5), Wash. 
Meeting: April 15-19, 1956. 


THE RESEARCH STUDY CLUB OF LOS ANGELES, INC. 

Hon. Chairman: Dr. Isaac H. Jones, 635 S. Westlake Ave., Los Angeles 
57, Calif. 

Chairman: Dr. Orrie E. Ghrist, 210 N. Central Ave., Glendale, Calif. 
Treasurer: Dr. Norman Jesberg, 500 So. Lucas Ave., Los Angeles 17, Calif. 
Otolaryngology: Dr. Russell M. Decker, 65 N. Madison Ave., Pasadena 
1, Calif. 

Ophthalmology: Dr. Warren A. Wilson, 1930 Wilshire Blvd., Los An¬ 
geles 57, Calif. 

Mid-Winter Clinical Convention annually, the last two weeks in January 
at Los Angeles, Calif. 


PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Clifton E. Benson, Bremerton, Wash. 
President-Elect: Dr. Carl D. F. Jensen, Seattle, Wash. 

Secretary: Dr. Willard F. Goff, 1215 Fourth Ave., Seattle, Wash. 


CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADlENNE D’OTOLARYNGOLOGIE 

President: Dr. G. S. Gorrell, 110 Medical Arts Bldg., Calgary, Alta. 
Secretary: Dr. G. Arnold Henry, 170 St. George St., Toronto, Ontario. 
Meeting: June 6-7, 1956, Chateau Frontenac, Quebec, Canada. 

INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY. 

President: Dr. Antonio da Costa Quinta, Lisbon, Portugal. 

Secretary: Dr. Chevalier L. Jackson, 3401 N. Broad St., Philadelphia 40. 

Pa.. U. S. A. 

Meeting: 


FOURTH LATIN-AMERICAN CONGRESS OF 
OTORI NO LARIN GO LOG I A. 


President: Dr. Dario. 

Secretary: 

Meeting: Lima, Peru, 1957. 

SOCIEDAD NACIONAL DE CIRUGIA OF CUBA. 

Presidents: Dr. Reinaldo de Yilllers. 

Vicepresidente: Dr. CSsar Cabrera Calderln. 

Secretario: Dr. Jos6 Xirau. 

Tesorero: Dr. Alfredo M. Petit. 

Vocal: Dr. Jos6 Gross. 

Vocal: Dr. Pedro Herndndez Gonzalo. 
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FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY. 

President: I>r. Victor M. Noubleau, San Salvador. 

Secretary-Treasurer: Dr. Hector R, Silva, Calls Area No. 84, Snn Salva- 
dor, El Salvador, Central America. 


SOC1EDAD CUBANA DE OTO-LARINGOLOG1A. 
President: Dr. Helnaldo de Vllllers. 

Vice-President: Dr. Jorge de C&rdenas. 

Secretary: Dr. Pablo Hernandez. 

SOCIEDAD DE ESTUDIOS CLIN1COS DE LA HABANA 
Presidente: Dr. Frank Canosa Lorenzo. 

Vlce-Presldente: Dr. Julio Sangully. 

Secretarlo: Dr. Juan Portuondo do Castro. 

Tesorero: Dr. Luis Ortega Verdes. 


MEXICAN ASSOCIATION OF PLASTIC SURGEONS. 
President: Dr. Cesar LaBoide, Mexico, D. F. 

Vice-President: Dr. M. Gonzalez Ulloa, Mexico, D. F. 

Secretary: Dr. Juan de Dios Peza, Mexico, D. F. 

FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINGOLOGIA. 
Secretary of the Interior: Prof. Dr. Atlllo VJale del Carrll. 
Secretary of Exterior: Dr. Aldo G. Hemorlno. 

Secretary Treasury: Prof. Dr. Antonio Carrascosa. 
Pro-Secretary of the Interior: Prof. Dr. Carlos P. Mercandlno. 
Pro-Secretary of the Exterior: Prof, Dr. dalme A, del Sel. 
Pro-Secretary of the Treasury’: Jorge Zublzarreta. 

BUENOS AMES CLUB OTQLARINGOLOC/CO 
Presidente: Dr. K. Segre. 

Vlce-Presldente: Dr. A. P. Belou. 

Secretarlo: Dr. S. A. Aranz. 

Pro-Secretario: Dr. J. M. Tato. 

Tesorero: Dr. F. Games. 

Pro-Tesorero: Dr. J. A. Bello. 


SOCIEDAD COLOMB1ANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLOMBIA). 
Presidente: Dr. Alfonso Tribln P. 

Secretarlo: Dr. Felix E. Lozano. 

Tesorero: Dr. Mario Arenas A. 

ASOCIACION DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 
Presidente: Dr. Julio Quevedo, 15 Calle Orient© No, 5. 

First Vlce-Presldente: Dr. Hdctor Cruz, 3a Avenlda Sur No, 72. 
Second Vlce-Presldente: Dr. Jos6 Luis Escamilla, 5a Calle Poniente 
No. 48. 

Secretario-Tesorero: Dr. Horace Polanco, 13 Calle Poniente No, 9-D. 


SOCIEDAD DE OTO-R1NO-LAR1NGOLOD1A, 

COLEGIO MEDICO DE EL SALVADOR, SAN SALVADOR, C. A. 
President: Dr. Salvador Mixco Pinto. 

Secretary: Dr, Daniel Alfredo Alfaro. 

Treasurer: Dr. Antonio Pineda M. 
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SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA. 
Fresidente: Dr. D. Adolfo Hinojar Pons. 

Vice-Presidente: Dr. D. Jose Perez Mateos. 
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A STUDY OF THE ROLE OF CERTAIN FACTORS IN 
THE DEVELOPMENT OF SPEECH AFTER LARYN¬ 
GECTOMY: 1. TYPE OF OPERATION; 2. SITE 
OF PSEUDOGLOTTIS; 3. COORDINATION 
OF SPEECH WITH RESPIRATION.! 

Part 1: Type of Operation. 

Evelyn Y. Robe, Ph.D.J 
Paul Moore, Ph.D.,’** 

Albert H. Andrews, Jr., M.S., M.D.,' •** 
and 

Paul H. Holinger, M.S., M.D.'*''’' 

Chicago, Ill. 


In the literature of the last 25 years, it is evident that sur¬ 
geons performing laryngectomies have become increasingly 
interested in various aspects of post-laryngectomy speech. The 
severity of the psychological, social and economic penalties 
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with “A Study of the Role of Three Factors in the Development of Speech 
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the Illinois Division of the American Cancer Society. 
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Heaiing Rehabilitation Service, St Luke’s Hospital, for his advice and 
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resulting from loss of voice is repeatedly emphasized, as wel 
as is the importance to the laryngectomized person, of pro 
viding a means of audible communication as soon as possible 

Although esophageal voice, the substitute voice whicl 
utilizes the patient’s own pseudoglottis, is generally considerec 
far more natural and desirable than that produced with th< 
aid of mechanical devices, not all laryngectomized patients 
are able to develop it. More information is needed with regarc 
to factors explaining why some patients successfully lean 
to use esophageal voice while others do not. Psychologica 
reasons for failure have been emphasized in the literature 
while factors such as the influence of anatomical or phys 
iological changes resulting from the particular type ol 
laryngectomy have received considerably less attention 
Psychological emphasis may be warranted, 1 but the lack o 
adequate data at this time prevents an evaluation of th< 
relative importance of these observations. 

One purpose of the present study was to discover the effec' 
of the following factors in the success or failure of laryngecto 
mized patients to develop esophageal voice: 

1 . Type of operation: narrow field laryngectomy, modifiec 
wide field laryngectomy, wide field laryngectomy, anc 
laryngectomy with radical neck dissection. 

2 . Pre-operative esophageal speech training. 

3 . Length of post-operative esophageal speech training. 

Relatively few investigators have expressed opinions con 
cerning the influence which operative technique may hav< 
upon the development of substitute voice. Since no attempt t< 
bring these opinions together for examination and comparisor 
has been found, it is appropriate that they be reviewed here. 

Stern, one of the earliest investigators in the field, expressec 
the belief, as quoted by Gatewood, that, “The glottis locatior 
probably depends upon the conditions created in the opera¬ 
tion, and is of great importance to the success of speech.” 
Gatewood reported also that Gutzman, another early writer or 
post-laryngectomy speech, believed that the voice is largely 
dependent upon the individual anatomic construction of th< 
upper esophagus and hypopharynx. 3 
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Gatewood expressed tile opinion that, "total extirpation of 
the epiglottis has shown no derogatory effect upon vo ce 
development, nor has the voice shown any superioi qualify 
in those whose epiglottis was not removed.’” 


In 1934, Kallen wrote: 

“The surgeon should be interested in preparing the patient 
as favorably as possible for the phonetician. He should save 
as much tissue ns is safely possible. In the desire to be ab¬ 
solutely sure that no diseased portion remains he often re¬ 
moves demonstrably sound tissue, such as muscular tags, folds 
of mucous membrane, etc. Such removal is to be regretted. It 
should be performed only when doubt as to the health of the 
tissue makes it imperative. Every fold of mucous membrane, 
every favorably placed cicatricial band, every muscle or 
muscular remnant, may serve as the basis for the development 
of a pseudoglottis . . . Many a striking case of pseudo-voice 
owes its development to the hand of the watchful surgeon. . 


More specifically, Kallen recommended that: 

“The surgeon should exercise the greatest care during the 
operation to spare the fibers of the cricopharyngeus muscle. 
Much of the damage which it sometimes receives can be 
avoided by dissecting it away from the cricoid cartilage. Not 
only is it of the utmost importance that this stiuctuie 
escape all injury during operation but the integrity of its 
innervation must also be preserved. Lacking that, it cannot 
properly function as a pseudoglottis. The esophageal branches 
of the recurrent laryngeal nerve must be spared as much as 
possible to retain the external branches of the superior 
laryngeal nerve, though these are also involved in the in¬ 
nervation of the cricopharyngeus muscle. 

“Saving the esophageal orifice from surgical harm is an 
essential precaution. In addition, it is important to protect the 
sternohyoid and thyrohyoid muscles. These muscles pull the 
larynx upward and forward lifting it away from the pos¬ 
terior wall of the pharynx, thereby relaxing the tonic closure 
effected bv the cricopharyngeus muscle—an important move¬ 
ment in tire training of esophageal speech. Finally, the 
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phonetician would ask the surgeon to sew the sternohyoid 
and the thyrohyoid muscles to the anterior wall of the 
pharynx, approximately at the level of the mouth of the 
esophagus. This facilitates the mechanism of aspiration.” 7 

Other proponents of surgical procedures which will con¬ 
serve the cricopharyngeus and preserve the nerve supply to 
the esophagus are Guttman, Levin, Morrison, Gatewood, Luch- 
singer, Arnold and Mason. 

In 1935, Guttman reviewed the cases of a number of patients 
who could not acquire a substitute voice. Every one was 
found to have an esophageal introitus which was always 
patent. The overly relaxed condition, Guttman believed, was 
due to "too extensive coaptation or the severance of the motor 
nerves at the time of laryngectomy.” As a result of these 
findings, he reports, "we have used a great deal of care in 
retaining as much of the cricopharyngeus muscle as possible 
in resecting the nerve supply to the esophagus.” 4 

Levin, a laryngeal surgeon who instructs his patients in 
post-laryngectomy speech, agrees with Kallen that not only 
the cricopharyngeus muscle and esophageal nerve supply but 
also the sternothyroid and thyrohyoid muscles should be pre¬ 
served. As did Kallen, he advocates, “suturing these muscles 
to the anterior wall of the pharynx approximately at the 
level of the mouth of the esophagus, because they assist in the 
aspiration of air into the esophagus.” 0 

“Laryngectomy by the technique of Crowe and Broyles, 
and later by that of Gabriel Tucker,” Levin states, “tends to 
conserve these structures very efficiently.” 

In 1952, Levin again urged preservation of the upper 
esophageal sphincter and nerve supply and also that an effoi*t 
be made to create an ample hypopharyngeal pouch. This is 
because “a pharyngeal or upper esophageal stenosis is a serious 
complication in future speech training.” He is also of the 
opinion that: 

"There is still a need for technical modifications to facili¬ 
tate post-operative speech development. My operative efforts 
now include more consideration for the anatomic structures 
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that may favorably affect future esophageal speech require¬ 
ments. Further experience in this regard is needed.” 0 

Morrison (1941) expressed the belief that the achievement 
of a stronger and more easily produced pseudovoice would be 
quite certain when the musculature, nerve and blood supply 
of the hypopharynx and upper esophagus are preserved as 
fully as possible. This expectation was based on the considera¬ 
tion that at least part of the musculature of the upper 
esophagus is striated and under voluntary control, and is 
supplied by fibers of the recurrent laryngeal nerves. 12 

Gatewood (1944) suggested that better sphincteric action 
of the cricopharyngeus muscle might result in a vertical 
closure of the esophageal opening. With regard to the 
epiglottis, he commented that total removal had shown no 
derogatory effect upon voice development, while those in 
whom the epiglottis remained had not developed voices which 
were superior in quality. In accord with Levin and Kallen, 
Gatewood encouraged preservation of the anterior ribbon 
muscles in order to avoid impairing the antagonistic action of 
the sphincter fibers of the esophageal orifice. 2 

Luchsinger and Arnold in Vienna (1949) and Mason in 
England (1950) added their recommendations for operative 
technique which would preserve the cricopharyngeus muscle, 
the esophageal nerve supply and the strap muscles. 10 ' 11 

Jackson and Jackson, in The Larynx and Its Diseases state 
the following “with a view to aiding articulate speech without 
a larynx”: 

a. The tip of the epiglottis may be allowed to remain. 

b. The cricopharyngeus muscle may be left uninjured; it 
often serves well for the new pharyngeal glottis that 
produces the vibratory or fricative sound that will 
serve for speech when modified by the molds. 

c. Utmost care must be taken to avoid a narrow pharynx, 
because the larger the pharynx, the easier it is for the 
patient to gulp air. 

d. No tissue should be unnecessarily sacrificed. 
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e. The trunk and external branch of the superior laryngeal 
nerve should be left uninjured if possible. 

/. The external lifting muscles of the larynx should be left 
attached with a view to lifting the lower pharynx up¬ 
wards and forwards. This helps to open the esophagus. 0 

The possibility of the deliberate creation of a fistula during 
or following laryngectomy as an aid to speech development, 
has been discussed by Guttman and by Jackson. 

Guttman was motivated by the experience of a laryngec- 
tomized patient, who, because he objected to an artificial 
larynx, had taken a heated ice pick and passed it through the 
trachea to the hypopharynx several times, thus forming a 
permanent fistula. He was able to use the fistula to provide 
an air supply for an excellent substitute voice. 4 

Guttman’s procedure was to insert a needle electrode 
through the tracheal stoma and up behind the remnants of the 
epiglottis so that the opening would be partly protected from 
the ingress of food and water to the trachea. Within two 
weeks, the electrocoagulated tract usually developed a definite 
fistula. After formation of the fistula, speech can be taught 
very easily: 

“The patient is taught to block the tracheal stoma with his 
finger or thumb and then force the air up along the fistulous 
tract. He easily learns to modulate the resulting tones into 
speech. By varying the tension on the fistula, by more or less 
flexion of the head, he can also vary the pitch to some extent 
and so produce a more pleasing and less monotonous voice.” 4 

Jackson and Jackson included as another suggestion that a 
fistula be permitted to remain. The procedure recommended 
for this was very similar to Guttman’s. They, too, state that 
the best place for the fistula would be as close as possible to 
the tip of the epiglottis, thus helping to divert food and fluid 
from entering the trachea; moreover, they advocated: 

“The opening after it is epithelialized need not be larger 
than 2 mm. in diameter, about the thickness of a straw; an 
orifice of this size would be amply sufficient to allow air to 
leak upward and will be closed by the collapse of its edges, 
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if not by a fold or by the tip of the epiglottis as the food 
comes' downward. If after a time the patient is unable to get 
along with such a fistula because of the leaking of food and 
strangling, the fistula can be closed by a small plastic pro¬ 
cedure”. 0 

The effect which combined laryngectomy and radical neck 
dissection might have on later development of a substitute 
voice should also be considered. Unfortunately, very little 
information on this aspect of the subject has been published. 
Ogura expressed the opinion that substitute voice is possible 
in most patients who have had the combined operation.” 

It should be noted that all those whose opinions were cited 
have stressed strongly that excision of malignant tissue must 
always be the primary consideration in laryngectomy, and 
that conservation of tissue as an aid to later voice acquisi¬ 
tion, although desirable, is necessarily a secondary concern. 

The scarcity of information about the type of laryngectomy 
and the related speech training led to a direct study of reports 
and patients. 

Thirty-two persons who had been laryngectomized within 
the preceding five year period were selected as subjects for 
this section of the study. Data concerning the type of 
laryngectomy, post-operative recovery factors, and pre-opera¬ 
tive speech training were obtained from the case histories and 
operative reports provided by the surgeons who performed 
the laryngectomies. Information regarding the amount of 
post-operative speech training which the subjects had re¬ 
ceived was obtained from their teachers. 

After each subject was interviewed several times and ob¬ 
served in a variety of speaking situations, his speech fluency 
was evaluated in terms of the scale shown in Table V. This 
scale was a revision of one developed earlier in a preliminary 
study. 1 

The information from the several sources was classified 
as shown in Table I under the following headings: 1 —Sex; 
2—Age at time of laryngectomy; 3 —Type of laryngectomy; 
4—Postoperative recovery factors which might have influ¬ 
enced later speech development; 5 —Pre-operative speech 
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training; 6 —Post-operative speech training; 7 —Speech eval¬ 
uation ; 8 —Comments. 

Only significant characteristics of the group and simple 
relationships between type of laryngectomy were considered 
since the probability of unknown variables made detailed 
statistical analyses unwarranted. 

Of the 32 cases included in this section of the study, 29 
were male and three were female. The preponderance of 
males bears out the findings of other investigators who have 
reported sex ratios varying from nine to one to 14 to one. 5 

Review of the ages of the subjects at the time of laryn¬ 
gectomy reveals a range of 27 to 71 years, with the highest 
incidence in the 50-60 year group. This also agrees with ti.e 
figures published by other investigators. 14 A classification 
of incidence in the various age groups appears in Table II. 

TABLE II. 


INCIDENCE OF LARYNGECTOMY RELATED TO AGE IN 
EXPERIMENTAL GROUP. 


20-30 

30-40 

40-50 

50-60 

00-70 

70-S0 

27 

32 

47 

51 

60 

70 

29 

39 

4S 

51 

60 

70 



4S 

51 

60 

71 



48 

52 

64 




49 

53 

6S 



53 
51 

54 
56 

56 

57 

57 

58 

59 

2 2 6 14 5 3 


Classification of the group according to type of laryngec¬ 
tomy is shown in Table III. 

Post-operative complications, such as infection or fistula 
occurred in five cases but had no adverse effect in at least 
three who developed excellent speech. 
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TABLE III. 


INCIDENCE OF TYPE OF LARYNGECTOMY IN 
EXPERIMENTAL GROUP. 



17 


o 

fa 


c £ 
^ o 



4 



1 


Only one subject of the group received pre-operative speech 
training. 

Table IV indicates that the average number of speech 
lessons for the patients who developed fluent speech was: 
Class, 9; Individual, 7; and a combination of Class and In¬ 
dividual, 8. 


TABLE IV. 


CLASSIFICATION OF AMOUNT OF GROUP AND INDIVIDUAL 
POST-LARYNGECTOMY SPEECH INSTRUCTION. 


Individual and Class 

Claas_ individual_Individual_ Class 


3 

4 

5 

17 


1 

2 

2 

4 

4 

4 

5 

5 

6 
S 


2 

3 

3 

2 

1 

2 

1 

5 

5 


1 

1 

10 

7 

8 
6 
7 
2 
2 


8 

9 

9 

9 

10 

16 

_16_ 

Total number 

o£ subjects _4_ 19 9 

Average number 

of lessons 9 7 8* 


* Individual and group combined. 
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Speech fluency ratings (Table V) ranged from the lowest 
on the scale (no sounds produced), to the highest (fluent, 
non-hesitant speech). Eighteen of the 32 subjects received the 
highest rating. The number of speech lessons which the 
person had had did not seem to be related to speech fluency. 
That is, some were fluent after one lesson, others needed more 
instruction. 


table v. 


CLASSIFICATION OF SUBJECTS ACCORDING TO 
SPEECH FLUENCY. 


a. No sounds produced .. 1 

b. Partial control; single sounds under fair control. 1 

c. Simple words produced .-. 2 

d. Combines 2-3 words . 2 

e. Some sentences used .-. 1 

f. Sentences consistently used . 7 

g. Fluent, non-hesitant speech.18 


With regard to the relation of the type of laryngectomy, 
the following observations were made on the ability of the 
subjects to develop speech: 

Seventeen of the subjects had had a narrow field laryngec¬ 
tomy, in which the thyrohyoid and sternothyroid muscles are 
usually preserved. The fact that 10 of the 17 received the 
highest rating on the fluency scale, and that three others 
were given the second highest rating, suggests that a relation¬ 
ship between the type of laryngectomy and the later ability to 
develop substitute voice may have existed in this group. That 
substitute voice does not always depend on the presence of the 
sti'ap muscles, however, is evident from the number of those 
who developed fluent speech following wide field laryngectomy, 
and from the fact that one of the two who had had laryngec¬ 
tomy with radical neck dissection was able to develop fluent 
speech. 

It will be noted that the majority of subjects available for 
tlwse studies had had a narrow field operation. This does 
not reflect conservatism in surgery but is probably due to the 
fact that for the most part, they were referred as private 
patients. The lesions were generally operated upon earlier 
than in a similar group that might have been selected from 
a large charity service; furthermore, the general intelligence 
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level and educational background were higher than those of a 
similar group that might have been obtained from a large 
charity service. It is for these reasons, rather than that the 
majority of the subjects had had a narrow field laryngectomy 
that the type of operation is not considered significant; fur¬ 
thermore, since many patients developed a satisfactory voice 
following wide field operation or radical neck dissection in 
association with laryngectomy, preservation of the thyrohyoid 
and sternothyroid muscles is likewise not considered too 
significant. 

Mention should be made of the five subjects who had had 
a modified narrow field laryngectomy and the one who had 
had a modified wide field laryngectomy. The modification in 
both types consists essentially of resection of the middle sec¬ 
tion of the hyoid bone and tapering of the pharynx downward. 
It is possible that this type of surgery should prove a positive 
aid to post-operative speech development when the pseudo¬ 
glottis is formed at the pharyngoesophageal juncture. For this 
reason, it is unfortunate that more cases which had undergone 
this type of surgery were not available for the study Indica¬ 
tions for this modified surgery are infrequently seen. The 
fact that three of the group experienced difficulty in learning 
to use a substitute voice largely because of the infirmities 
of age, such as hearing loss, make it impossible to evaluate 
the direct effect of the operation on later speech. The re¬ 
maining three of the group who were free of the problems 
just mentioned developed fluent speech after fewer than the 
average number of lessons. 

It was not always possible to ascertain from the operative 
reports the exact percentage of the cricopharyngeus that was 
preserved; nor is it possible to estimate the amount of actual 
functioning muscle which is present after the healing process 
has been completed. No conclusions can be drawn, therefore, 
in regard to the role it may have played in the post-operative 
speech development of this group. 


SUMMARY. 

Data concerning the type of laryngectomy, post-operative 
recovery factors, and the amount and kind of pre-operative 
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and post-operative speech training, were obtained from the 
case histories and operative reports of 32 persons who were 
laryngectomized within the preceding five-year period. The 
information was analyzed to determine possible relationships 
between the several factors and the success or failure to 
develop substitute voice following laryngectomy. 

Results of the analysis indicated that the types of surgery 
represented in this study did not in themselves appear to de¬ 
termine the relative excellence of the speech result nor the 
amount of speech training necessary to achieve satisfactory 
post-laryngectomy speech. 
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DISEASES OF THE FACIAL NERVE.*f 

Francis H. McGovern, M.D., 
Danville, Vh., 
and 

G, Slaughter Fitz-Hugh, M.D., 
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An anatomic and clinical study of the facial nerve may at 
first glance appear to be an academic exercise; however, as the 
number of articles in the current literature will testify, in¬ 
terest in the facial nerve is not a static one. Recent advances 
in anatomical concepts, diagnostic procedures, and medical 
and surgical management of diseases affecting this cranial 
nerve are considerable and worthy of renewed consideration. 
From a practical point of view problems relating to the facial 
nerve are constantly recurring in every otological clinic or 
office. We would like to emphasize the plea of Cody' that the 
otologist familiarize himself with the disorders of the facia! 
nerve. By interest and training the otologist is in a favor¬ 
able position to manage competently all types of facial nerve 
disease. 

In attempting to present a concise study of facial nerve 
disease we must confess we have been thwarted. It is not pos¬ 
sible to do justice to the voluminous, often controversial, lit¬ 
erature on the subject in the time allotted; therefore only por¬ 
tions of the study will be presented. 

In Fig. 1, we show a general outline of the subject to )■ 
presented, and then a series of photographs of patients w 1) 
facial palsies of various causations. 

The anatomic features of the facial nerve is presen .d in 
diagrammatic form in Figs. 2-7, in rrhich the main cr ,rse of 
the nerve and its two principal branches, the supra nuclear 
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pathways and the parotid-facial portion of the nerve, are illus¬ 
trated. 


Fig. 1. 

GENERAL OUTLINE. 


A. Anatomic Features 

1. Facial nerve and principal branches 

2. Chorda Tympani nerve—recent studies 

B. Facial Paralysis 

1. Classification 

2. Etiology and Diagnosis 

3. Electrodiagnostic Methods 

4. Bell’s Palsy 

5. Otogenous Paralysis 

6. Paralysis following Cranial Trauma 

7. Congenital Facial Paralysis 

8. Facial Paralysis associated with Poliomyelitis 

9. Facial Paralysis in Systemic Disease 

10. Facial Paralysis in Uveo-parotid Syndrome 

11. Hemifacial Spasm 

12. Syndrome of Crocodile Tears 

13. Medical Management 

14. Surgical Treatment 

a. Anastomosis 

b. Plastic Surgery 

15. Sequelae of Facial Paralysis 

C. Tumors of the Facial Nerve 

D. Melkersson's Syndrome 

E. Tic Douloureux of the Nervus Intermedius 

F. Herpes Zoster of the Geniculate Ganglion 

G. Geniculate Neuralgia 

H. Discussion of the Surgical Aspects of the Parotid Portion 


A. Supranuclear Pathways- (see Fig-. 2). 

The supranuclear fibers concerned with voluntary facial 
movements originate in the lower portion of the precentral 
gyrus and proceed downward to the facial nucleus on the op¬ 
posite side. The supranuclear fibers supplying the upper por¬ 
tion of the face arise from both cortices. The fibers con¬ 
trolling emotional facial movements, arising probably in the 
thalamus, do not run in the same pathways as those fibers con¬ 
trolling voluntary movements. 

B. InfranucUar Pathways (see Fig. 3). 

The nucleus of the facial nerve lies in the ventral part of 
the tegmentum of the pons between the olivary nucleus and 
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restiform body. From this origin the facial fibers pursue a 
curved course through the pons, looping about the abducens 
nucleus, and emerging from the brain at the lower border of 
the pons between the olive and the inferior peduncle. It then 
passes laterally upward and forward across the subarachnoid 
space in company with its sensory component, the nervus in- 
termedius, and the VUIth ci’anial nerve, to the internal audi¬ 
tory meatus. Within the meatus the nervus intermedius joins 
the motor portion of the facial, and the common trunk enters 
the facial canal. 

C. Intrapetrous Pathway. 

The course of the facial nerve through the petrous bone has 
been divided into four parts: 3 

1. The portion in the internal acoustic meatus. 

2. The lateral segment from the fundus of the internal 
acoustic meatus to the geniculate ganglion. 

3. The horizontal segment along the medial Avail of the 
tympanic cavity. 

4. The vertical portion extending downward to the stylo¬ 
mastoid foramen. 

1. Within the internal auditory meatus, the facial nerve 
above and the acoustic nerve beloAv, divide at the fundus of 
the meatus where the facial nerve enters the facial canal. In 
the meatus a communicating branch betAveen the two nerves 
is present. 

2. The lateral or labyrinthine segment traverses the upper 
portion of the bony labyrinth between the cochlea and vesti¬ 
bule to a point where it bends sharply laterally and posteriorly 
to reach the internal Avail of the middle ear. The geniculate 
ganglion, the origin of the sensory root of the facial nerve, is 
located just medial to the external genu of the facial nerve. 
Here the folloAving branches of the facial nerve are given off: 

a. The greater superficial petrosa] nerve. 

b. A communicating branch to the lesser superficial petro¬ 
sal nerve AA r hich joins the tympanic nerve from the tym¬ 
panic plexus to connect Avitli the otic ganglion. 
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c. The external superficial petrosal nerve which joins the 
middle meningeal artery sympathetic plexus. 

3. Tiie horizontal or tympanal segment runs in a bony 
canal along the tympanic wall of the inner ear, starting just 
anterior to the process cochlcariformis and ending in a broad 
curve downward beiiind the base of the pyramidal eminence, 
passing above the oval window and beneath the lateral semi¬ 
circular canal. The branch for the stapedius muscle is given 
off as the facial nerve passes behind the pyramidal eminence. 

4. In the vertical or mastoidal portion the nerve proceeds 
downward to emerge from the skull at the stylomastoid fora¬ 
men. In this portion two branches are given off: 

a. The chorda tympani nerve. 

b. Communicating branches to the auricular branch of 
the vagus. 



Fig 1 . 4. Main course of facial nerve. 


Kettel* and others have pointed out that occasionally the 
course of the vertical portion is abnormal, lying posterior to 
the tympano-mastoid line; the operator should be aware of 
these anatomical valuations. Guild 5 has written of the natural 
absence of part of the bony wall of the facial canal. A gap in 
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the continuity of the canal may be present in any part of its 
course. 

D. Parotid Pathways. 

After emerging from the skull at the stylomastoid foramen, 
the peripheral pox*tion of the facial nerve runs laterally and 
forward between the styloid and mastoid processes in loose 
areolar tissue to penetrate the posterior edge of the parotid 
gland. Shortly thereafter, the main trunk of the nerve di¬ 
vides into two main branches, the temporofacial and cervico¬ 
facial, which in turn separate into many radiating and anasto¬ 
motic branches supplying chiefly motor innervation to the mus¬ 
cles of the face and scalp. These secondary branches may be 
divided into those supplying the temporal, zygomatic, buccal, 
mandibular, and cervical segments of the face. Between the 
stylomastoid foramen and the initial division of the main nerve 
trunk, a distance varying between 1).5 to 2.0 cm., filaments are 
given off to the skin and muscles of the occipital, postauricu- 
lar, and subauricular regions. For practical and surgical rea¬ 
sons, it makes little difference as to the variations in the posi¬ 
tion of the nerve in relation to the parotid gland tissue and in 
its branchings; however, one should be familiar with these 
variants, as noted by such investigators as Hollinshead, 0 Mc¬ 
Whorter, 7 McCormack, 8 State, 9 McKenzie, 10 and others. We 
have not been confused when the variations have been en¬ 
countered in our surgical and cadaveric dissections. The fa¬ 
cial nerve is difficult to dissect free only when closely incor¬ 
porated in inflammatory, neoplastic or scar tissues. 

The peripheral facial nerve not only is responsible for motor 
innervation of the facial muscles but also is the pathway for 
minor, cutaneous sensory fibers to the auricular area, prob¬ 
ably sensory deeper (proprioceptive) fibers for the face, and 
secretory (preganglionic) fibers for the parotid gland tis¬ 
sue. The latter is by way of the IXth nerve, otic ganglion, and 
the auriculotemporal-facial connective fibers, as outlined by 
Reissner. 

Figs. 5-6 illustrate the anatomical pathways of the two prin¬ 
cipal branches of the facial nerve : 

1. The greater superficial petrosal nerve, branching off at 
the site of the ganglion, passes anteriorly to enter the middle 
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cranial fossa. It then runs in a sulcus on the anterior surface 
of the petrous pyramid, passes beneath the semilunar gan¬ 
glion and proceeds through the foramen lacerum. There it 
joins the deep petrosal from the internal carotid sympathetic 
plexus to form the nerve of the pterygoid canal and enters the 
trigeminal system at the sphenopalatine ganglion. 




Fig- 6. Course of greater superficial petrosal nerve. 
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The greater superficial petrosal nerve is the motor root of 
the sphenopalatine ganglion; it contains preganglionic para¬ 
sympathetic fibers from the nervus intermedius portion of the 
facial nerve and sensory fibers whose cells of origin are in the 
geniculate ganglion. This nerve, therefore, contributes post 
ganglionic vasodilator and secretory fibers to the nose and 
lacrimal gland, and some sensory fibers to the posterior por¬ 
tions of the nose, to a portion of the pharynx and hard and 
soft palates. 


PERIPHERAL FACIAL NERVE 



2. The chorda tympani nerve leaves the facial nerve about 
4-6 mm. above the stylomastoid foramen to enter the iter 
chordae posterior. In this canal it runs a recurrent course 
upward and forward, entering the middle ear cavity beside the 
rib of the tympanic membrane, passing between the malleus 
and incus, and leaves the middle ear via the iter chordae an¬ 
terior. The nerve then emerges from the skull through the 
petro tympanic fissure, and joins the lingual nerve at an 
acute angle at the side of the nasopharynx close to the root of 
the tongue. 

The chorda tympani nerve is the pathway of taste fibers 
from the anterior two-thirds of the tongue. The nerve fibers 
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from tlie tongue pass through the lingual and chorda tympani 
nerves to reach the geniculate ganglion. The central pathway 
from the ganglion is to the nucleus solitarius through the 
nervus intermedius, or via the greater superficial petrosal- 
trigeminal pathways, or possibly via the connections with 
the tympanic plexus and the IXth nerve. 

The chorda tympani also carries intraoral sensory fibers 
and preganglionic motor fibers to the submaxillary ganglion, 
through which post ganglionic fibers reach the submaxillary 
and sublingual salivary glands. 

There is an uncertain connection between the facial nerve 
and the otic ganglion. Preganglionic fibers from the facial 
nerve have been described which connect with the otic gan¬ 
glion via the greater and lesser superficial petrosal nerves or 
Suers from the chorda tympani. 

The sensory fibers of the facia! nerve have been of great 
clinical and controversial interest. Apparently a great major¬ 
ity of the sensory fibers leave through the greater superficial 
peti-osal and chorda tympani nerves. Some sensory fibers 
emerge with main motor branches of the nerve and provide 
deep sensibility of the face. The auricular branch of the fa¬ 
cial nerve, together with the auricular branches of the IXth 
and Xth nerves supply innervation to the concavity of the 
concha, the posterior portion of the external auditory meatus, 
a portion of the external surface of the tympanic membrane 
and a small area on the posterior aspect of the auricle and 
adjacent mastoid area. This innervation is an important part 
of the concept of geniculate herpes zoster (see Fig. 8). 

l The blood supply of the facial nerve (mastoidal portion) is 
chiefly derived from the external carotid system via the stylo¬ 
mastoid branch of the posterior auricular artery and the su¬ 
perficial petrosal branch of the middle meningeal artery. The 
petrous segment is supplied by 1. the tympanic branch of the 
internal maxillary artery; 2. the ascending pharyngeal branch 
of the external carotid artery; 3. branches of the middle men¬ 
ingeal artery and i. caroticotympanic branch of the internal 
carotid artery. 

Recent interest in the chorda tympani nerve has resulted in 
part by the endaural surgical approach to temporal bone dis- 
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ease. Observations by various surgeons during fenestrations, 
experimental studies on the effects of stimulation of the chorda 
tympani, and an evaluation of the concept of Rosen 11 on the 
role of the chorda tympani nerve in tinnitus, vertigo and deaf¬ 
ness, have shown generally that this nerve is concerned with 
taste on the anterior two-thirds of the tongue, and in pain. 



Electrical stimulation of the chorda tympani (Frenckner 
and Preber, 12 Elliasson and Gisselsson 13 ) produced pain and 
a metallic taste in the anterior part of the tongue. None of the 
primary taste sensations (salty, sour, sweet and bitter) or 
vertigo, or tinnitus could be obtained by stimulation of the 
chorda tympani nerve. Scheer 14 found that if the nerve is 
picked up, stretched and then avulsed there is a sharp pain 
that radiates down the neck and mandible. The patients have 
an annoying, bitter, metallic taste after the nerve is severed, 
lasting in two cases over eight months. 

Costen, Clare and Bishop 15 point out that the chorda tympani 
nerve carries preganglionic fibers from the superior salivatory 
nucleus to the submaxillary ganglion and supply taste sensa¬ 
tion to the anterior two-thirds of the tongue. Their observa¬ 
tions indicate that the chorda tympani carries taste, touch and 
pain sensations to the tongue, and they emphasize that this 
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nerve is essentially a sensory nerve with an incidental com¬ 
ponent for the special sense of taste. 

The rationale of Rosen’s" treatment of Meniere’s disease by 
section of the chorda tympani nerve involves the anatomical 
connection between the nervus intermedius and the vestibular 
portion of the Vlllth nerve, and the close association of the 
tractus solitarius with the cochlear and vestibular nuclei. Sec¬ 
tion of the chorda tympani nerve and tympanosympathec- 
tomy as used by Rosen and a part of Frenckner’s 1 ' technique 
in the surgical treatment of tinnitus aurium and Meniere’s dis¬ 
ease, is based on Schneider’s" hypothesis of a double sonic 
system. 

Lempert" believes that the chorda tympani nerve is con¬ 
cerned only with salivary gland secretion and sensory fibers 
of taste and is in no way involved in inner ear dysfunctions. 

FACIAL PARALYSIS. 

It has been stated that facial paralysis constitutes 75 per 
cent of lesions of the facial nerve. Cawthorne 10 has said that 
the facial nerve is more frequently paralyzed than any other 
motor nerve in the body, and has the longest course in a bony 
canal of any nerve. Ninety per cent of peripheral facial pa¬ 
ralysis is caused by lesions in the temporal bone. 

CLASSIFICATION. 

I. Supia Nuclear Lesions- 

Intracianial tumor, oscular accident, etc 

II Nuclear Lesion 

A Congenital nuclear aplasia 

B Pontine Lesions (Tumor, poliomyelitis, inflammations, 
syringobulbia, etc ) 

III Posterior Cranial Fossa Disease 

A Cerebellopontine angle tumois C Tumois of Petrous Ridge 
B Meningeal lesions 

IV. Paralysis from Injury of Disease of Temporal Bone 

A Neurinomas D Surgical Injury 

B Fractures 
C. Inflammation 

V Paralysis from Injury of Disease of the Extra Temporal Course- 

A. Parotid tumors C Trauma 

B Bnth injuries D Uveoparotid syndrome 

VI Bell’s Palsy. 
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McCaskey’s 20 classification is as follows: 

1 Tiauma 

a Opeiative 
b External violence 

2 Infection 

a Cerebral abscess, encephalitis, meningitis, poliomyelitis 
b Herpes zoster 

c Acute and chionic otitis media 

3 Exposure—Bell’s Palsy 

4 Neoplasm 

5 General Systemic Disease 

a Diabetes d T B 

b Syphilis e Leukemia 

c Cardio vasculai disease 

6 Allergy (Milk) 

7 Toxicosis—Alcohol 

Drugs 


Etiology of Facial Paralysis. 

An idea of the etiological factors in facial paralysis can be 
obtained from the following tabulations. 

In Cawthorne’s 21 series of 97 cases: 


1 Operative Injuiy 32 

Radical Mastoid 11 

Cortical Mastoid 11 

Labynnth Operation 4 

FoieignBody. 3 

2 Bell’s Palsy 26 

3 Chronic Suppuiative Otitis Media 15 

4 War Injuiy . 11 

5 Skull Fiactures 4 

6 Neiv Growth . 3 

7 Accident 2 


In Cawthorne’s 10 later series of 347 cases: 

90% of lesions weie within tempoial bone 
10% weie mtia or extracianial 

Site and cause of lesion m 138 cases of infratemporal fa¬ 
cial palsy found at operation were as follows: 


A Tympanic Segment 



Injuiy 

17 

cases 


Infection 

9 

cases 


New Grow'th 

2 

cases 

B 

Bend or Uppei Vertical Segment 

Injuiy 

28 

cases 


Infection 

15 

cases 


New Giowth 

2 

cases 

C 

Lowei Vertical Segment 

Bell's Palsy 

62 

cases 


Injuij 

2 

cases 
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In Cawthorne’s 11 senes of 325 cases reported in 1952 the 
following tabulation was made: 


Intracranial—9 

cases 

Intratemporal 


Extracranial 




—301 cases 


—15 cases 


New Growths 
Disseminated 

1 

Bell’s Palsy 

205 

New Grow th 

3 

Sclerosis 

2 

Injury 

Acute Otitis 

47 

Injmj 

12 

Poliomyelitis 

3 

Media 

26 



1 


Herpes 

18 





New Grow th 

5 




In Park and Watkins’ 13 seiies of 500 cases: 

87 2% were termed idiopathic 
6% traumatic 
6% infection 
8% tumor 

In a series of 60 cases of penpheral facial palsy recently 
tabulated at the University of Virginia Hospital we found: 


Idiopathic 

40% 

Meningitis 

17% 

Tiaumatic 

- 47 % 

Melkeisson’s 

17% 

Mastoiditis 

4 7% 

Glomus jugulare 

Cerebellar pontine angle 

177o 



tumor 

17% 


DIAGNOSIS. 

The diagnosis of facial paralysis is usually quite evident. 
The localization of the site of the lesion demands more careful 
study. A diagrammatic lepresentation of the localizing fac¬ 
tors using TsclnassnyV 1 outline in pait, is as follows: 

Supranuclear Lesion* 

Paralysis lower one third of face (orbicularis, corrugator supercillli, 
and frontals aie not affected) 

Associated weakness arm and leg usually same side 
Absence of Bell s phenomenon 
Emotional movements and leflexes not affected 
Taste and lacrimation—normal 
Nuclear Lesion 

Facial monoplegia 

May have associated Vlth nerve paialysis 
Lacrimation, salivation and taste not affected 
Loss of reflexes and of emotional movements 
Posterior Cranial Fossa 

Facial monoplegia late 

Associated auditory and vestibulai signs 

Taste fiequently not affected 

Associated Vth nerve signs (corneal anesthesia) 

Associated intracranial pressure signs 
Cerebellar signs 
Temporal Bone Lesions 

Facial Monoplegia 
No Emotional Movements 
Bell’s Phenomenon 
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a. Suprageniculate: 

Taste not affected, usually Lacrimation affected. 

Absence of stapedial reflex. Vlllth nerve may be involved. 

Impairment of salivary secre¬ 
tion. 

b. Transgeniculate: 

Taste affected. Lacrimation affected. 

Stapedial reflex absent. 

Impairment of salivary secre¬ 
tion. 

c. Suprastapedial: 

Taste affected. Lacrimation not affected. 

Stapedial reflex absent. 

Impairment of salivary secre¬ 
tion. 

d. Infrastapedial: 

Taste affected. Lacrimation not affected. 

Stapedial reflex present. 

Impairment of salivary secre¬ 
tion. 

e. Infrachordal: 

Taste not affected. Lacrimation not affected. 

Stapedial reflex present. 

Extratemporal: 

Complete or partial facial paralysis, depending upon extent of 
nerve involvement. 

Associated evidence of injury or tumor. 

The chin moves in the midline when opening the mouth (branch 
for the posterior belly of the digastric muscle is not involved) 
(Tschiassny). 

Cawthorne 21 places importance in localization in the sense 
of taste reaction. He feels that lacrimation testing is of doubt¬ 
ful value, although at times a lesion proximal to the geniculate 
ganglion can be defined when there is an interference to the 
secretion of tears on conjunctival stimulation. The most clear- 
cut demonstration of the importance of the tests of localization 
can be found in the case of tumor of the greater superficial 
petrosal nerve, reported by Tremble and Penfield.- 7 In addi¬ 
tion to the peripheral facial paralysis, tinnitus, and deafness, 
the sense of taste was impaired on the affected side, and there 
was a decrease in salivary secretion on the same side; also the 
greater superficial petrosal nerve was implicated as indicated 
by a quantitative decrease in lacrimal secretion after am¬ 
monia stimulation, as compared with the normal side. 

ELECTRODIAGNOSTIC METHODS. 

Recent advances in electrodiagnostic methods have given a 
most hopeful outlook in the management of facial nerve pa- 
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ralysis. The basic use of faradic and galvanic currents and 
study of the reaction of degeneration (R. D.) is still funda¬ 
mental. The loss of the faradic response is considered impor¬ 
tant by Tickle, Sullivan, Cawtliorne and others; Kettle, Lath- 
rop and Martin do not think it a satisfactory test. The lim¬ 
itations of these qualitative tests should be realized. The R. D. 
does not appear during the first two weeks following an injury 
severe enough to result in nerve degeneration. There is no 
reaction of degeneration in supranuclear lesions. Lack of 
response to faradic stimulation is not in itself an indication 
for surgical intervention; many cases have recovered spon¬ 
taneously in the face of a negative faradic test, because this 
test does not show whether regeneration is impending. A 
negative galvanic response is indicative of muscle atrophy 
and a contraindication for nerve surgery. A positive galvanic 
response has been known to be found even after ten and 20 
years of paralysis and the nerve successfully grafted. The 
severity of the degree of the R. D. is directly proportional to 
the recovery time; the prognosis in a partial R. D. is an earlier 
recovery than in a full R. D. If a normal response is obtained, 
complete recovery can be anticipated. If a complete reaction 
of degeneration is found a guarded prognosis for complete re¬ 
covery should be given. Only half the patients will have a 
satisfactory result. In spite of the limited value, serial test¬ 
ing of responses to galvanic and faradic stimulation is of prac¬ 
tical importance. 

The chronaxie method of electrodiagnosis is used in some 
medical centers. Chronaxie is the minimal time required for 
effective stimulation of a muscle nerve. Chronaxie measure¬ 
ments indicate the progress of regeneration and are of aid in 
prognosis. 

The modern use of precise electrodiagnostic methods 18 have 
eliminated some of the uncertainty of the qualitative methods. 
This is due to the development of electronic instruments which 
deliver stimuli of measurable intensity and duration. The 
graphic analysis of the state of the nerve, such as in the 
strength duration curve, chronaxia tetanus ratio, and the rheo- 
base ratio, furnishes information of the stages of degenera¬ 
tion, denervation and early signs of regeneration. Despite 
the shortcomings of the various electronic methods, including 
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their technical intricacies and lack of early helpful informa¬ 
tion of nerve damage, they are a great step forward. 

Electromyography, and audiographic methods of electro¬ 
diagnosis, is the most accurate procedure in predicting evi¬ 
dence of re-innervation. It is an expensive instrument requir¬ 
ing skilled and experienced technicians. Information of nerve 
regeneration can be obtained two to three months before volun¬ 
tary movement can be observed. The appeai’ance of the poly- 
phasic nascent unit, the disappearance of fibrillation potential, 
and increase in the number of normal motor unit potentials 
signify signs of regeneration. 

The appearance in electromyography of fibrillation action 
potentials is proof of nerve degeneration, appearing about 
three weeks after nerve injury. According to Taverner'- 3 fibril¬ 
lation potentials can be detected by the seventh to the tenth 
day. He found in Bell’s palsy that electromyography can pre¬ 
dict accurately complete functional recovei'y if fibrillation ac¬ 
tivity of the facial muscles is not present. Denervation with 
incomplete recovery of function can be expected if fibrillation 
is present. According to Collier, 30 “a block to conduction can 
be diagnosed from true nerve degeneration by the absence of 
fibrillation potentials associated with reduced motor activity, 
while a mixed or pai’tial degenerative lesion can be diagnosed 
by the presence of fibrillation action potentials in association 
with normal motor unit activity.” Collier adds that even 
the most precise electrical methods cannot give us prompt evi¬ 
dence of degeneration; she feels that their chief value lies in 
repeated examinations to observe progress, but warns not to 
expect too much from a machine. 

BELL’S PALSY. 

Bell’s palsy is regarded as a spontaneous unilateral periph¬ 
eral facial paralysis arising in an isolated intrinsic lesion 
with no demonstrable evidence of other disease or injury. The 
current etiological concept is based on the ischemic theory in 
which the paralysis is thought to result from a sequence of 
events following segmental arteriolar spasm, with secondary 
ischemia, edema, and compression of the nerve in the bony 
facial canal. Many observers have noted the edema of the 
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nerve in the early stage of Bell’s palsy, and in cases of long 
standing, an atrophic fibrous strand. Keitel'" feels that the 
pathogenesis is clear—an ischemia existing near the stylomas¬ 
toid foramen; the nerve becomes unduly constricted, and then 
edematous. The swelling of the nerve in the bony canal re¬ 
sults in compression of the adjacent blood and lymph vessels, 
giving rise to a vicious cycle. The process is reversible and 
may also affect the bone of the adjoining mastoid cells as well 
as the facial canal—an ischemic bony necrosis. Hall 32 con¬ 
firmed Kettel’s findings in three cases of Bell’s palsy in which 
a decompression of the facial nerve was done. The nerves 
were highly edematous; yellow serous fluid was found in some 
mastoid cells, and the bone near the stylomastoid foramen was 
definitely soft. 

The microscopic observations of the older pathologists dem¬ 
onstrated a parenchymatous peripheral neuritis, and degen- 
ei'ative changes of the axis cylinders and medullary sheaths in 
the peripheral part of the nerve were noted. The recent re¬ 
port by Jongkers 33 on the histological examination of the 
chorda tympani nerve in one case of Bell’s palsy is interesting 
in this regard. He concluded that the process was an acute 
vascular disturbance. This was followed by an exudation of 
fluid, swelling of the nerve, and nerve degeneration; there was 
no evidence of inflammation. The question often asked is, 
“What causes the arteriolar spasm in the first place?” Hil- 
ger 3 * and others have followed the explanation of older writers 
who consider Bell’s palsy a dysfunction of the autonomic nerv¬ 
ous system. Certain individuals have inherited an autonomic 
imbalance whose vasomotor response to stress situations result 
in segmental arteriolar spasm. The resultant ischemic pa¬ 
ralysis may be mild and transient or may be severe and pro¬ 
longed, producing an ischemic necrosis of the nerve. 

As Hilger has stated, edema is not always found on expos¬ 
ure of the nerve. The cause of the paralysis is the ischemia of 
varying degree and the edematous compression of the nerve in 
the bony canal is a secondary factor. Collier 30 has stated that 
the site of the lesion is not always at the stylomastoid foramen, 
but Cawthorne 31 found 12 of 14 cases constricted at the stylo¬ 
mastoid foramen with swelling of the nerve immediately above 
it. His observations were made with the dissecting micro- 
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scope. Kettel found that 20 per cent of his operated cases of 
Bell’s palsy showed bony necrosis of the mastoid cells espe¬ 
cially around the stylomastoid foramen. If the paralysis on 
recovery is followed by the crocodile tear phenomenon the 
nerve must be involved proximal to the geniculate ganglion 
and distal to the facial nerve nucleus. 

The onset of the paralysis is sudden and is usually accom¬ 
panied by pain about the ear. The pain is considered a vasodi¬ 
lating pain, and the intensity of the pain is regarded as an 
index of the severity of the ischemic involvement. The pa¬ 
ralysis may be partial, complete, or even permanent. The proc¬ 
ess may be a transient conductive block affecting the myelin 
sheath, or may proceed to total nerve injury. The response 
to faradic response may be ever present, or may disappear 10 
to 14 days after the onset of the paralysis. James and Russell' 1 ’ 
found that their cases took two courses: in 80 per cent re¬ 
covery began in days.orJ2.to 3 weeks,.and were completely 
recovered in 4 to 6 weeks. These were the cases of transient 
block with no evidence of nerve degeneration by electrical 
study. In the balance of the cases the muscl es were paralyzed 
for two or more months, and recovery by regeneration took 
place in three to nine months. The electrical studies in these 
cases showed the reaction of degeneration. Failure to recover 
was rare, but the incidence of associated movements was seen 
in about half of this latter group. 

Hyperacusis or phonophobia (Tschiassny), due .to paraly¬ 
sis of the stapedius nerve, and loss_of jtaste sensation due to 
paralysis of the chorda tympani nerve, are often found. Spon¬ 
taneous recovery takes place in a matter of weeks or several 
months in 75 to 85 per cent of the cases. At present there is 
no precise way except perhaps electromyography of forecast¬ 
ing which cases will have some degree of residual paralysis or 
the sequelae of imperfect recovery. It is because of the high 
incidence of spontaneous recovery that many physicians adopt 
a hopeful attitude of wait and see, dooming some people to a 
life-long facial disfigurement. The answer at present seems 
to be an active program of medical management, with surgery 
reserved for those few cases whose study indicates exploration. 
The most important factor is maintaining the contractibility 
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of the facial musculature until regeneration has been accom¬ 
plished. 


OTOGENOUS FACIAL PARALYSIS. 

Facial paralysis originating from disease or injury in the 
temporal bone constitutes 10 to 15 per cent of the cases of fa¬ 
cial paralysis. T wo per cent of all cases of acute and chronic 
suppurative otitis media have a complicating facial palsy, 
.5 per cent belonging to the acute group. Less than 1 per cent 
of simple mastoidectomies are followed by facial paralysis. 
ICettel found postoperative facial paralysis seven times more 
common in cases of chronic otitis media than in cases of acute 
otitis media. 

Facial paralysis associated with otitis media is uncommon. 
Decker 50 found 15 per cent of 400 cases of facial paralysis as¬ 
sociated with otitis media—8 per cent acute and 7 per cent 
chronic. He advised exploration in those cases of chronic dis¬ 
ease, and in those cases of acute otitis media in which the pa¬ 
ralysis occurred 10 days after onset of the infection. Tschias- 
sny” suggested daily examination with faradic current in 
these cases, and advised surgery if evidence of the reaction of 
degeneration developed. In acute otitis media recovery takes 
place as a rule; in chronic otitis media operation is most al¬ 
ways indicated. Cawthorne 13 found that the destruction pro¬ 
duced by chronic otitis media exposed the nerve in the poste¬ 
rior part of the tympanic segment, in the bend, or it may erode 
the bony external semicircular canal. 

In facial paralysis accompanying acute otitis m:dia. Fow¬ 
ler, 3 ’ Tickle," and Farrior" advise mastoidectomy if indi¬ 
cated. Decompression should be done if the faradic test is 
negative and if there is no evidence of returning function after 
two months. In chronic suppurative otitis media they advise 
an immediate radical mastoidectomy; if there is again no evi¬ 
dence of regeneration in two months a decompression opera¬ 
tion should be done. 

Riskaer 42 states that Lund found the incidence of facial 
palsy equal in chronic and acute infections, although Kettel 
found the incidence in chronic otitis three times greater. 
Riskaer investigated 100 cases of otogenic paralysis. In 53 
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cases the paralysis occurred preoperatively, 18 in acute and 35 
in chronic otitis media. In the acute cases the prognosis for 
recovery was very favorable; in chronic otitis the prognosis 
was favorable. In 47 cases of postoperative paralysis, the 18 
cases due to operative trauma presented a poor prognosis, 
while the 29 cases appearing after an interval had a favorable 
prognosis. He concluded that all patients with otogenic pa¬ 
ralysis should be kept under observation (under adequate 
treatment for disease), except for the cases of immediate post¬ 
operative paralysis. Exploration should be done in the cases 
under observation if spontaneous recovery is not seen in one 
or a few months. 

The cause of the paralysis in acute otitis media is consid¬ 
ered to be of toxic origin. In chronic otitis media the facial 
palsy is associated with a cholesteatoma, or an osteitic process 
in the wall of the facial canal; therefore as Kettel 13 has ob¬ 
served, the cases of chronic otitis media with facial palsy, if 
treated in a conservative manner, will have a poor result in 50 
per cent of the cases. He advised a radical operation and pos¬ 
sible exploration of the nerve at the same time. 

It is now generally accepted that the treatment of facial pa¬ 
ralysis occurring in acute suppurative otitis media and mas¬ 
toiditis is the appropriate treatment of the ear infection. Fa¬ 
cial paralysis on the other hand, appearing in chronic middle 
disease, may require radical mastoidectomy and perhaps 
ration of the facial canal. In the acute case the progno- 

. is better if the paralysis appears early in the course of dis¬ 
ease. 

The effect of the antibiotic era on otogenous facial paralysis 
has not been evaluated. In a case of acute otitis media re¬ 
cently treated by Dr. Cary Moon, a facial paralysis developed 
on the fourth day while the patient was being actively treated 
with antibiotics. 

In the case of traumatic otogenic paralysis the indications 
for surgical intervention are well recognized. The indications 
for surgery in cases of facial palsy associated with temporal 
bone disease and fracture is presented separately. Lempert 44 
considers the proper management of facial nerve injury is 
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prompt recognition during operation, and immediate repair. 
If the nerve is compressed by inward fracture of the bony 
canal, the area about the injury is decompressed; if the nerve 
is cross-sectioned decompression is indicated; if a portion of 
tlie nerve is lost Lempert prefers rerouting and end-to-end 
anastomosis (produces natural emotional facial expression). 
If the operator is unaware of the accident, early exploration 
is safer in order to tell the nature of the lesion (edema, com¬ 
pression, severance). No reliance should be placed in the fa- 
radic test in this instance; the reaction may be positive for 
days even if the nerve is severed. Collier advised exploration in 
cases of otogenic paralysis, but recommends a three-week de¬ 
lay as favoring the process of regeneration. Tickle has ad¬ 
vised prompt exploration in postoperative paralysis, but states 
tnat if the operator is doubtful that he has injured the nerve 
he can observe the daily reaction of the nerve to faradic stimu¬ 
lation and operate if the response is negative. 

In the pre-Lempert days the nerve was regarded by many 
otologic surgeons with fear and trepidation. The use of the 
endaural and drill technique, improved illumination and mag¬ 
nification, has made the facial canal more a landmark than 
a structure to avoid as much as possible. 

As pointed out by Sullivan 45 and others, the anatomical site 
of injury in temporal bone surgery is in order of frequency 
1 . below and distal to the horizontal canal; 2. the tympanic 
portion; 3. vertical segment; 4. pyramidal segment; 5. after 
exit from stylomastoid foramen. Tickle found that the nerve 
is most frequently injured during simple mastoidectomy 
when the surgeon has gone too low in looking for the antrum; 
in radical mastoid surgery the injury is found most often on 
the floor of the antrum. Cawthome- 1 in 31 cases found 10 
were injured in the tympanic segment, 14 at the pyramidal 
segment, and seven in the vertical segment. 

Kettel” has noted that the prognosis in postoperative otog¬ 
enous paralysis of the delayed type is favorable, and opera¬ 
tion is necessary only when hemorrhage into the canal, or a 
progressive osteitis is suspected. The prognosis in the imme¬ 
diate type is grave and exploration imperative. In cases in 
which the continuity of the nerve has been destroyed at opera- 
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tion the outlook is a permanent paralysis; if the nerve is re¬ 
paired at the site of injury the outlook is favorable in 90 per 
cent of cases. 

If the case is not seen for some time after the original in¬ 
jury the problem, as in all types of facial palsy, requires surgi¬ 
cal judgment, assessing all factors in each patient. Evaluation 
of the electro diagnostic tests will furnish important informa¬ 
tion of the status of the nerve and muscles, although Martin 40 
and others think that these tests, other than electromyography, 
are of questionable value. Absence of the galvanic reaction 
and fibrillation on electromyographic examination is evidence 
of muscle fibrosis and contraindicate any nerve surgery. If 
evidence of impending nerve regeneration is at hand, opera¬ 
tion should be delayed and physiotherapeutic measures insti¬ 
tuted. Operation should be done if repeated electrical testing 
shows no sign of impending re-innervation. 

Martin relies on clinical observation plus electromyography 
to decide on surgical intervention in peripheral traumatic pa¬ 
ralysis. He places great importance in the presence or absence 
of muscle tone. If good muscle tone is present surgery can be 
delayed for six months; if lost, surgical intervention is neces¬ 
sary. He has found that the ultimate result is the same in 
spontaneous recovery as surgical repair; both have the same 
sequelae—contractures, tics, and associated movements. 

Paralysis appearing 3 to 4 days after mastoidectomy is often 
caused by packing, compressing an exposed area of nerve; re¬ 
moval of the packing will result in early recovery. Slight 
traumatic edema, hemorrhage in the facial canal, or an unex¬ 
posed osteitis may also produce a temporary paresis. 

If the nerve is found to be inaccessible for repair, as in cases 
in which the gap involves the geniculate segment, hypoglossal- 
facial anastomosis is advised, often in conjunction with facial 
plastic procedures. 

In extra temporal facial nerve injury, as Cody 1 has empha¬ 
sized, nothing can be gained by “watchful waiting.” Prompt 
surgery is indicated before the procedure is complicated by 
infection and scar foi’mation. 
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FACIAL PARALYSIS FOLLOWING CRANIAL TRAUMA. 

Facial paralysis is not an infrequent complication of basal 
skull fracture. It is said that the facial nerve is the second 
most common injured of the cranial nerves, exceeded only by 
the olfactory nerve. According to Grove” the facial nerve is 
usually spared in longitudinal fracture of the temporal bone, 
but is exceptionally vulnerable in transverse fracture of the 
petrous bone. In 90 per cent of cases the nerve injury is in¬ 
complete and temporary, and will recover with a complete re¬ 
turn of function. Facial paralysis appearing one to two weeks 
after injury recover spontaneously in all cases. 

Although some otologists believe in earlier decompression 
in selected cases, it is generally considered that most cases of 
facial paralysis following cranial trauma recover spontan¬ 
eously, and exploration is limited to those cases which after 
careful observation, X-ray studies and electrodiagnostic test¬ 
ing offer some chance for success. In the cases of facial pa¬ 
ralysis caused by a transverse fracture of the petrous pyramid, 
in which the injury is surgically inaccessible, hypoglossal-fa¬ 
cial anastomosis is indicated. Lathrop" has found that if 
complete peripheral facial paralysis is present for over a year 
the prognosis for nerve surgery is almost hopeless. He has 
gained little help from X-ray studies, responses to the electri¬ 
cal tests, or other aids in localizing the lesion or managing the 
paralysis. He places greater importance on the history and 
physical examination. His success in handling these cases 
have been in proportion with the accuracy of the assessment of 
the individual case. 

Keitel” has divided facial paralysis following temporal 
bone fracture into those that are immediate and those that are 
delayed. The delayed paralysis has a good prognosis and re¬ 
quire conservative treatment. In a small number of the imme¬ 
diate cases, surgery is indicated; the indications are: 1. prompt 
exploration if site of lesion is localizable and accessible; 2. 
after two months of observation with no sign of returning 
function, and S. long standing cases if there is no atrophy of 
muscles. 

In Turner’s” series of 70 cases of facial palsy in closed head 
injuries, 34 were of the delayed type and 36 of the immediate 
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type. All but two of the delayed type showed good recovery; 
in the immediate type three had no recovery, and six had an 
incomplete recovery with associated movements. He noted one 
case of bilateral traumatic palsy. He, too, poses the question 
—could early decompression hasten recovery and (or) prevent 
development of associated movements and facial contractures ? 
If the cases recover slowly, Turner advises therapy to keep 
the facial muscles in good condition—a wire splint hook to pre¬ 
vent sagging, massage, galvanic stimulation, and practice of 
facial movements when recovery starts. In general the treat¬ 
ment of facial nerve injury after gunshot wounds is the same 
as post operative mastoid facial nerve injuries. 

Kettel calls attention to an uncommon fracture restricted to 
the mastoid process and involving the descending segment of 
the nerve. He also noted that the prognosis in facial paralysis 
in head injuries is not so favorable as generally considered. 
He is an advocate of early exploration, if careful evaluation 
justifies the operation. In these cases, the estimation of the 
site of the lesion demands close otological and neurological 
study. Often the decompression must be postponed until the 
patient recovers from the effect of the cranial trauma. Surgi¬ 
cally accessible usually means one peripheral to the geniculate 
ganglion, although Tickle, Tremble, Penfield and others have 
reported grafting in the lateral segment at or near the internal 
auditory meatus. 

In recent years the trend is toward surgical intervention in 
selected cases, although, as illustrated by Turner’s series of 70 
cases, the number of cases is limited. In Cawthorne’s 21 opin¬ 
ion, if signs of ear damage is found, especially if the middle ear 
is involved, operation should be considered. 

Lathrop 51 has written on the aspects of facial nerve injury 
in warfare. He noted the multiple wounds and accessory con¬ 
tusions and fracture in battle casualties. Facial nerve injuries 
in this regard involve loss of nerve continuity and need for 
nerve grafting and rerouting. He appeals for constructive 
efforts to avoid facial deformity. Regarding the incidence in 
war, Cawthorne 21 recorded six cases of facial nerve injuiy, 
chiefly at the exit, in 2,277 air-raid and battle casualties. It 
has been reported that facial nei’ve injuries occurred in 46 
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cases of 513 peripheral nerve war injuries or 3.6 per cent, and 
in 21 cases in 53 cranial nerve war injuries or 40 per cent. 

CONGENITAL FACIAL PARALYSIS. 

Facial paralysis in infancy can be caused by injury to the 
nerve by obstetric forceps, or by pressure on the face by the 
bony prominence.during birth. Congenital facial diplegia, or 
Mobius’ syndrome, is a rare condition due to nuclear agene¬ 
sis. 5 - It is associated with other cranial nerve palsies. Intra¬ 
cranial trauma and subarachnoid hemorrhage with extension 
of bleeding into the temporal bone have been reported to affect 
the facial nerve. Congenital facial paralysis may be asso¬ 
ciated with other congenital defects, syndactylism, club feet 
and absence of muscle groups. 

FACIAL PARALYSIS ASSOCIATED WITH POLIOMYELITIS. 

Facial paralysis associated with poliomyelitis has been more 
evident in recent years, no doubt due to the increased number 
of cases of poliomyelitis. In an analysis of the incidence of 
involvement of the cranial nerve in 500 cases of poliomyelitis, 
Engler and Missal 53 found that the facial nerve nuclei were 
involved alone in 55 cases, and in combination with other cra¬ 
nial nerves 3 ' 5 '®’ 5 ’ 1 ".", 33 in 45 cases. Next to the nucleus ambigu- 
us group (202 cases) the facial nerve nuclei are most com¬ 
monly involved. 

FACIAL PARALYSIS IN THE SYSTEMIC DISEASE. 

Facial paralysis is associated with central nervous system 
disease (encephalitis, progressive bulbar palsy), with infec¬ 
tious diseases (diphtheria, meningitis) and with toxic sub¬ 
stances (alcohol, arsenic). 

Facial palsy is common in the Guillain-Barre Syndrome, oc¬ 
curring in half of the cases and in 85 per cent of these bilat¬ 
eral. 

Facial palsy may also result from cell infiltration in leu¬ 
kemia, and is seen in infectious mononucleosis. 5 * 

Facial diplegia may be caused by many types of lesions, be¬ 
ing associated with bilateral otitis media, infectious diseases, 
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basal skull fractures, alcoholic polyneuritis, meningitis and_in 
leprosy and malaria. 

FACIAL PARALYSIS ASSOCIATED WITH THE 
UVEO-PAROTID SYNDROME. 

Uveo-parotid fever is now considered a form of sarcoidosis. 
It is an uncommon disease, affecting younger individuals, and 
characterized by constitution symptoms and painless, firm 
swelling of the parotid glands. The ocular involvement, while 
it is usually a uveitis, may involve any tunic of the eye. Pa¬ 
ralysis of the facial nerve, unilateral or bilateral, is seen in 
over 4 per cent of the cases. The prognosis is favorable; the 
paralysis appears and subsides with the parotid swelling. 

HEMIFACIAL SPASM. 55 

Paroxysmal facial spasm, limited to all or a portion of the 
muscle supplied by the facial nerve, is a disease of unknown 
cause. It is characterized by irregular, intermittent contrac¬ 
tions of the facial muscles, usually unilateral but sometimes 
bilateral. The contractions may vary from small twitching 
of the orbicularis oculi to severe violent spasm of all the mus¬ 
cles on one side of the face. Facial spasm is a disease of adult 
life, involuntary, occurring at times during sleep and aggra¬ 
vated by stressful situations. It is to be differentiated from 
facial tic, a habit spasm or compulsion neurosis, in which the 
muscles involved are supplied by several nerves. 

The cause of primary hemifacial spasm lies in the facial 
nerve, although the exact nature is undetermined. Electro¬ 
myographic studies have resulted in patterns suggestive of an 
irritative lesion of the nerve trunk. 56 Secondary hemifacial 
spasm is a development following intx-acranial lesions or is one 
of the facial anomalies following regenerated facial paralysis. 

Facial spasm following recovery from paralysis has been 
considered to be of central origin, but evidence seems to favor 
a lesion of the lower motor neuron. 

The treatment is difficult; medical management has been of 
little value, and surgical treatment has been occasionally suc¬ 
cessful. Decompression of the facial nerve, or neurolysis, has 
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relieved some cases, but usually, as in a case recently obsei'ved 
by us, the spasm returns after relief for a year or less. Cross 
anastomosis, section of individual branches of the nerve or al¬ 
cohol injected into the nerve (by the O’Brien technique as 
recently described by Greer 57 ) are procedures not too satis¬ 
factory. 

Scoville’s operation, partial section of the facial nerve trunk 
just distal to the stylomastoid foramen, is based on German’s 
technique of partial sectioning of three branches of the facial 
nerve distal to the parotid gland. Scoville’s 50 results appear 
to be excellent. 

Lewis 70 recently reported on three cases of hemifacial spasm 
in which he performed endaural decompression and neurolysis 
of the facial nerve. His results were temporary improvement, 
but then return of spasm in three cases, and complete relief for 
over a year in the third case. He next proposes to follow the 
decompression with a modified Scoville’s procedure if the 
spasm is not relieved by the decompression alone. 

In Williams’ 50 and his co-workers’ series of cases the most 
interesting result following decompression of the facial nerve 
for hemifacial spasm was the disappearance of the synkinesis, 
or associated movements of the facial muscles. This suggested 
to them the hypothesis of “cross-firing”, or the excitation of 
fibers by impulses traveling over adjacent fibers, rather than 
the concept of branching or misdirection of nerve fibers dur¬ 
ing regeneration to account for the associated movements. 
Their observation of a definite thickening of sheath of the 
nerve in the facial canal suggested that the etiology of facial 
spasm is a compression of the nerve and its blood supply. Al¬ 
though their patient achieved a measure of relief following 
neurolysis there was a tendency toward recurrence of the 
spasm. 


SYNDROME OF THE CROCODILE TEARS. 61 

The syndrome of the crocodile tears or unilateral lacrima- 
tion on mastication after recovery from facial paralysis has 
been confused with the epiphora that results from paralysis 
of the lower lid in facial palsy. The cause is said to be a devia- 
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tion of the regenerating axones from their normal course. The 
syndrome is part of the abnormal facial movement following 
recovery of facial nerve injury, such as closing the eye auto¬ 
matically draws up the corner of the mouth. Fowler 02 showed 
experimentally that the associated tic-like movements are 
caused by splitting of the axones in the neuroma that form at 
the site of the injury. The regenerating fibers do not always 
follow the same path as before injury. The facial nerve injury 
in this instance is proximal to the geniculate ganglion. Dur¬ 
ing regeneration some secretory motor fibers which formerly 
ran with the chorda tympani pathway became misdirected in 
the greater superficial petrosal pathway to the lacrimal gland. 
Section of the greater superficial petrosal nerve has relieved 
the symptoms. 03 

This syndrome is analogous to the auriculotemporal syn¬ 
drome, a sequel to suppurative parotitis, parotid surgery and 
wounds of the face. The misdirected regenerated parasym¬ 
pathetic salivary fibers produce a situation of facial flushing 
and sweating over the parotid area when the patient eats. The 
symptoms have been relieved by intracranial.division of the 
glossopharyngeal nerve. 04 

MEDICAL TREATMENT FOR FACIAL PARALYSIS. 

The current trend in the medical management of Bell’s palsy 
is based on the hypothesis of ischemic injury to the facial 
nerve. The early use of the vasodilating drugs, as emphasized 
by Hilger, 34 has brought interest and hope in preventing the 
inevitable consequences of nerve degeneration. If by medical 
means the sequence of arteriolar spasm, capillary dilation, 
edema, and compression of the nerve can be retarded or 
stopped during the stage of physiologic block, early recovery 
and an increase in the number of spontaneous restorations of 
function can be expected. If prompt and vigorous treatment 
fails to produce signs of recovery, careful evaluation of the 
severe case may suggest earlier surgical intervention before 
the condition has advanced to the stage of nerve degeneration. 

The vasodilating drugs used at the present time are those 
which act directly on the blood vessels, such as histamine and 
nicotinic acid; and the measures which relieve vasospasm and 
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increase blood flow, sympatholyti 
blocking agents and stellate gar 
others have reported on the rapid 
palsy with intravenous histamine 
19 cases of facial paralysis with 
dose” method. He termed the rf 
nomenal. Articles by S\van c: ar 
that homolateral stellate gangl 
block can effectively cure early c: 

The successful treatment of ear 
Cortisone, as reported by Robisor 
again raised the question of how 
of treatment in a disease which h 
spontaneous recovery. It has be 
that in cases treated with Corfu 
recovery has been very prompt, n 
weeks. Rothendler 30 states that th 
edema and inflammatory reaction 
has suggested that the mechanism 
nor necessarily at the site of the 
the fundamental factors which br 
jury. Taverner" found in a cont 
the incidence of denervation of 
palsy, that Cortisone influenced 
nervation nor hastened the reco' 
nervation. 

The use of intravenous procaii 
paralysis is designed to break tq 
and accelerate vascular flow. Fo 
100 mg. of niacin four times dail 
250 cc. of a .01 per cent procai 
venously twice daily. 

There is little doubt that the 
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tressed by liis disfiguring malady. Indeed, the psychologic re¬ 
habilitation of the patient and adjustment to his facial deform¬ 
ity, as stressed by Lathrop, is of extreme importance. 

A great contribution of physical therapy has been the pre¬ 
vention of contractures and deformity of denervated facial 
muscles. The muscle atrophy and early fibrosis, so apparent 
in the face, is due to the anatomy of the facial muscles; they 
are inserted directly into the skin or subcutaneous tissue with¬ 
out intervening subcutaneous fascia and are devoid of muscle 
fascia surrounding the individual muscles. The over stretch¬ 
ing of the paralyzed muscles by the force of gravity and the 
pull of the muscles on the sound side can be helped by support¬ 
ing the drooping mouth. Various methods have been advised; 
an intraoral splint, adhesive support, a wire prop or splint 
hooked around the ear, and the use of a simple cigar or ciga¬ 
rette holder held in the comer of the mouth. It can be added 
that the fascial strip operation has been performed to hold up 
the muscles until the nerve regeneration restored muscle func¬ 
tion. 

The role of galvanic stimulation of the facial muscles has 
been controversial. Authorities now generally agree that it 
is a valuable adjunct, and electromyography has shown that 
muscle contractibility is helped by daily interrupted galvanism. 
Osborne 73 advised a modulated alternating current with a car¬ 
rier frequency which is found by making an intensity fre¬ 
quency curve. Rodriguez and Skolnik- 5 have stated that physi¬ 
cal measures are used to retard or prevent muscle fiber degen¬ 
eration and electrophysiologic and chemical changes. They 
recommend a sound program of electric stimulation. 

Massage, properly performed, has been advised to stimulate 
venous and lymphatic circulation and improve muscle tone. At 
the first sign of return of active movement, exercise under 
proper guidance is urged, and Cawthorne 74 has written of the 
use of a tin whistle or mouth harp in this regard. The re-ed¬ 
ucation of the facial muscles by mirror study can be a reward¬ 
ing exercise. A placid and relaxed facial expression should 
be cultivated (Spiller). 

It has been stated that the medical management can be gov¬ 
erned by the result of serial electrical testing. If normal elec- 
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trieal excitability is present 10 days after the onset of the pa¬ 
ralysis, recovery can be expected in 3 to 6 weeks in the aver¬ 
age case, and therapeutic measures need not be too active. If, 
on the other hand, the patient presents signs of a progressive 
reaction of degeneration, the course of recovery will be pro¬ 
longed and persistent therapy is necessary. In this case the 
patient should be told that some defect in returning function 
will likely result. Even under the most expert cax*e, the facial 
muscles which recover after denervation will tend to develop 
contracture and associated movements. 

Park and Watkins-'- 3 feel that physical medicine is impor¬ 
tant more to relieve anxiety and prevent emotional disturb¬ 
ances. They think that therapy does not significantly alter the 
course of the disease, although functional improvement can be 
achieved by muscle re-education. Others also feel that no form 
of treatment has any influence on the outcome, and the final 
result depends on the severity of the initial lesion. 

SURGICAL TREATMENT. 

Although preceded by a number of surgeons the technique 
of intratemporal repair of facial nerve injuries and the devel¬ 
opment of the autoplastic nerve grafts is based on the early 
work of Bunnell 75 and on the brilliant investigations of Bal- 
lance and Duel 70 in the early 1930’s. Since that time consider¬ 
able progress has been made in solving some of the problems 
involved. Continued differences of opinion exist relative to the 
indications for and the value of the surgical management ot 
facial paralysis. The indications for surgery in cases of facial 
palsy associated with temporal bone disease have been con¬ 
sidered previously. 

It is in the surgical management of Bell's palsy that great 
divergence of opinion exists. James and Russell, 55 for in¬ 
stance, condemn the early decompression operation for Bell's 
palsy based on no recovery in 6 to 8 weeks and a negative fara- 
dic response. They feel that surgical treatment can hope to be 
successful only if done very shortly after the onset of the palsy. 
They and others conclude that if a transient block of conduc¬ 
tion is present, recovery is assured and surgery is of no help. 
If the nerve degenerates the regenerative process will have to 
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proceed in any event. The question is, does decompression re¬ 
tard degeneration, hasten regeneration or avoid sequelae? 
Many feel there is no difference between the result of spon¬ 
taneous regeneration and surgically assisted regeneration. 
There is no method of determining whether the degenerated 
nerve is totally destroyed or whether the process involves only 
the axone with preservation of the supporting structures 
(Schwann cells and neurolemma tubes). In the latter instance 
spontaneous recovery with probable sequelae can be expected; 
therefore, the prevention of the secondary edematous compres¬ 
sion of the nerve in its rigid canal should be a goal to be 
sought, because it is this injury that produces the complete de¬ 
generative lesion. The primary ischemia affecting the myelin 
sheath is of temporary nature, and this stage of physiological 
block will go on to complete recovery. Regarding early opera¬ 
tion Kettel, 77 however, found that even if decompression was 
performed a few days after the onset of the paralysis there 
was no guaranty that full mobility would be recovered. He 
concluded that the most severe cases had the most profound 
primary ischemia, and the x'esults depend upon the degree and 
duration of the dysregulation of the vasa vasorum. 

Collier 30 states that there is no electrical test available that 
will foretell which nerve will likely progress to degeneration. 
She contends that if the clinical evidence of severe nerve dam¬ 
age is used as an indication for surgery, many patients will be 
subjected to operation who would recover spontaneously. To 
prevent degeneration, the time to operate is during the stage 
of physiological block, before the faradic response is negative, 
and a large number of these patients will recover anyway. Col¬ 
lier states that an ischemic block can last for six weeks or 
longer; therefore, the use of an arbitrary time limit, or two 
months as an indication for surgical intervention, is not re¬ 
liable. She made a plea for continued study of the role of de¬ 
compression in Bell’s palsy in centers with adequate research 
facilities. 

The advocates of early decompression in Bell's palsy cite 
evidence to the effect'that relief of pressure on an edematous 
nerve enclosed in a bony canal can be most effective in the 
early stages of the disease. Sullivan” emphasizes that the 
early effects of the “dysregulation of the circulation” is con- 
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fined to the myelin sheath; continued pressure affecting the 
Scluvrnn cells and axis cylinders produce a complete degenera¬ 
tive lesion. Early relief of this pressure is necessary, and the 
nerve will proceed to rapid recovery. If the nerve is observed 
six months or more after unrelieved pressure all that remains 
is a fibrous strand. 

Collier 30 quotes the experimental work of Denny, Brown and 
Brenner' 8 on the effect of pressure on a nerve after occlusion 
of the blood vessels. The temporary block of nerve conduc¬ 
tion (due to ischemia affecting the myelin sheath) is changed 
by the sequence of vascular stasis, increasing edema and nerve 
compression, to a degenerative lesion damaging the axis cyl¬ 
inders and the Schwann cells. This work would appear to fa¬ 
vor the proponents of early decompression and establish the 
ischemic theory of Bell’s palsy. 

According to Kettel 11 the operation should be considered in 
1. those cases in which signs of beginning mobility have not 
appeared after an observation period of two months; 2. in 
those cases in which spontaneous recovery of mobility has 
ceased before recovery has been obtained; S. in those cases ex¬ 
hibiting relapsing paresis. The two-month waiting period al¬ 
lowed is based on experience; Kettel found that ail cases of 
otogenous paralysis, which recovered spontaneously, showed 
signs of recovery in two months; those that did not, showed no 
signs of recovery when the two-month period had elapsed. Ket¬ 
tel has found that the Faradic response is valuable, but not ab¬ 
solutely reliable. He has agreed that there has been no gen¬ 
eral agreement on the indications for surgery. 

Cawthome, 4 * in his operated cases, found edema of nerve 
with a constriction at the level of the stylomastoid foramen. 
In cases of long standing paralysis the nerve was reduced to 
“a shrunken and reddened strand.” It is Cawthorne’s prac¬ 
tice, first to assess the severity of the case and judge the pros¬ 
pect of spontaneous recovery. If the paralysis is complete and 
severe, and there is ny response to faradic stimulation within 
a month there is a probability of permanent residual paresis, 
and operation is advisable. The decompression insures the 
maximum amount of recovery in his hands, with less likeli¬ 
hood of the defects that follow regeneration. If on explore- 
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tion a fibrous strand is found the nerve should be grafted. 
Cawthorne believes the electrical reactions helpful, although 
for adequate testing an anesthetic may be necessary in chil¬ 
dren. The It. D. may appear as early as 72 hours, or as late 
as 14 days. He states that the “present opinion favors explora¬ 
tion of the nerve trunk in cases of continued paralysis where 
the lesion is thought to be surgically accessible.” 

The factor of severe and continued pain and loss of taste 
sensation, in assessing the severity of the lesion, is used by 
some as an indication for surgery. 

The case of Bell’s palsy seen several months after the onset 
requires careful study and evaluation. The role of electromy¬ 
ography in this regard is most important. 

Tickle bases his indications for decompression in Bell’s palsy 
on the responses to electrical stimulation and the tone of the 
facial muscles, especially the angle of the mouth in response. 
If the faradic test is negative, the angle of the mouth droop¬ 
ing, and the patient has shown no signs of improvement in 
two months, surgery is indicated. In general his indications 
for surgery are the same as Kettel’s. 

Martin 79 feels that medical therapy and physiotherapy 
should be tried first in Bell’s palsy. If after two months there 
is no return of function or there is a relapsing paresis, sur¬ 
gery is indicated if a carefully taken history and examination 
(he does not think electro diagnostic tests are entirely reli¬ 
able) confirm the surgical decision. 

Regarding the end result of surgical intervention Kettel 80 
has reported on 69 cases in which nerve grafting and nerve 
suture was done for a surgical lesion of the facial nerve. He 
states that even the most successful operation will not be able 
to restore facial function completely. In the most favorable 
group, 90 per cent clinically satisfactory result was obtained; 
where the muscles had degenerated partially or when techni¬ 
cal difficulties were encountered, as in extratemporal repair in 
a bed of scar tissue, the operation had to be regarded as an ex¬ 
periment. In other articles Kettel 31 has recorded his results 
in Bell’s palsy and otogenous paresis. In the latter group he 
did 50 decompression operations. All the patients recovered 
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partial or complete mobility. In 50 cases nerve grafting or 
nerve suture was performed. Ninety per cent of these cases 
recovered, even in the face of extreme technical difficulty or 
poor facial musculature. Kettel’s results in the Bell’s palsy 
cases are divided according to his three indications for opera¬ 
tion. In the first category (no recovery in two months) only 
10 per cent recovered complete mobility. The remaining cases 
resulted in improved appearance and partial facial movement. 
All cases had synkinesis, slight to severe. In the second cate¬ 
gory nine out of 12 were improved, three had no effect, and 
one showed an immediate disappearance of a contracture (re¬ 
lease of reflex nerve irritation). In the third category (relaps¬ 
ing cases) the mobility improved in all eight cases, and two 
recovered completely. 

As Martin has remarked, it is difficult to find in the litera¬ 
ture the percentage of surgical failures. In an abstract of an 
article by ICettel 51 on the surgical aspects of Bell’s palsy no 
mention was made of the final result. ICettel operated on 269 
patients with peripheral facial palsy; 97 belonged to the Bell’s 
palsy group. In three out of 97 the nerve was edematous; in 
three atrophic; in 17 patients an ischemic necrosis with exuda¬ 
tion was found in the mastoid cells; in 20 cases the facial canal 
wall was soft; microscopically aseptic bony necrosis was dem¬ 
onstrated. 

Facial nerve sui-gery requires careful, meticulous technique, 
with the aid of all the facilities of modem temporal bone sur¬ 
gery. The choice of facial nerve repair, whether it is a sim¬ 
ple decompression; a decompression and end-to-end anastomo¬ 
sis ; decompression, rerouting and end-to-end anastomosis; or 
decompression and nerve grafting, depends on the nature of 
the case and the experience of the operator. 

The methods of exposure of the canal and the technical de¬ 
tails of the nerve surgery will not be considered here. 

ANASTOMOSIS. 

If the central end of the facial nerve is not accessible for 
nerve grafting, as in tumors of the acoustic nerve, anastomo¬ 
sis of the facial and hypoglossal nerve can be accomplished. 
Hypoglossofacial anastomosis relieves the asymmetry of the 
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face in repose, and there is an improvement in voluntary fa¬ 
cial movement, especially about the mouth, but rarely the fore¬ 
head. The result is inferior to that following intratemporal 
repair. The reactions of the facial muscles to emotional ex¬ 
pression will be absent. Facial-hypoglossal anastomosis is pre¬ 
ferred to use of the spinal accessory nerve anastomosis be¬ 
cause of the associated movements and shoulder deformity; 
the hemiatrophy of the tongue after section of the hypoglossal 
nerve is not of importance. Love and Cannon 82 prefer spino- 
facial nerve anastomosis. Often the restoration can be im¬ 
proved by combining anastomosis with fascial slings. 


PLASTIC PROCEDURES. 



The correction of facial distortion by mechanical suspension 
of the paralyzed muscles is useful not only when the muscles 
are fibrosed and atrophied, but also as an adjunct to nerve 
surgery, or even as temporary support of the sagging facial 
muscles when ultimate regeneration of the nerve is antici¬ 
pated. The subcutaneous insertion of loops of fascia lata, 83 
tantalum wire and other materials by various techniques, has 
been successful in many instances in restoring facial sym¬ 
metry. The use of muscle transplants has also been advo¬ 
cated, and combined with fascia lata support. Owens 84 has 
written on the implantation of fascial strips through the mas- 
seter muscle, and the transplantation of muscle strips from 
the masseter and temporal muscles. 


SEQUELAE OF FACIAL PARALYSIS. 

The greatest problem in facial paralysis is how to avoid or 
lessen the sequelae of an unregenerated or poorly regenerated 
facial nerve. How can the facial symmetry, the full volun¬ 
tary and emotional movements present before the paralysis, 
be restored? How can the spasm, contractures, associated 
movement or synkenesis and deformity be prevented? There 
is evidence that progress is being made in means of recogniz¬ 
ing and preventing nerve degeneration and muscle changes, 
and in the treatment of the residual disturbances. A great 
obstacle has been the hopeful and procrastinating attitude of 
many physicians in the anticipation of possible spontaneous 
recovery, and disregard of the medical and physiotherapeutic 
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possibilities in the management of facial paralysis. The think¬ 
ing non- is in terms of avoiding nerve degeneration and the 
inevitable defects in function following nerve regeneration. 
James and Russell plead for some form of therapy which will 
avoid Wallerian degeneration and its consequences. In study¬ 
ing 58 cases of Bell’s palsy they noted 30 cases of complete re¬ 
covery and 28 cases of incomplete recovery. In 13 of the lat¬ 
ter cases the cosmetic result was unsatisfactory. This included 
associated and mass movements causing overuse of certain 
muscles—the patient smiles and winks at the same time. 

The cause of the sequelae is thought to be a misdirection of 
the regenerating axones, or a splitting of the axones at the 
site of the injury. In the process of regeneration after de¬ 
generation the axones often do not follow the same path as 
before the injury. The theory of cross-excitation of fibers at 
the site of the lesion and the theory of changes in the nuclear 
excitability leading to synchronous firing has also been pro¬ 
posed. The cause of the muscle deformity lies in the changes 
in the delicate facial musculature which, unlike skeletal mus¬ 
cles, are inserted directly into the skin and subcutaneous tis¬ 
sue, and have no definite muscle fascia surrounding the indi¬ 
vidual facial muscles. The over-stretching of the denervated 
muscles by the force of gravity and by the muscular pull of 
the opposite side of the face accelerates the muscle atrophy 
and fibrosis. 

Taverner 20 found that the sequelae can be predicted; they 
developed only in those patients who demonstrated fibrillation 
on electromyographic examination. The residual dysfunctions 
in his cases included contractures, associated movements, spon¬ 
taneous twitchings and paroxysmal lacrimation when eating. 
Electromyographic study has also shown that physiotherapy 
especially galvanism retards atrophy and fibrosis. 

TUMORS. 

Tumors arising from the facial nerve are rare. According 
to O’Keefe” only 15 cases have been recorded in the literature. 
Neurinomas of the facial nerve are characterized by early 
progressive facial paralysis and evidence of temporal bone in¬ 
volvement. It is a benign tumor arising from the cells of the 
sheath of Schwann and grows by expansion. The site of origfc 
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is usually the vertical portion of the nerve; occasionally th 
horizontal portion 90 is the initial site, and sometimes the locall; 
destructive and expansive growth is first seen after destruc 
tion of the bony labyrinth. 

Bogdasarian 87 states that Altmann first pointed out the clin 
ical features of neurinomas of the facial nerve: 1. younj 
adults; 2. facial paralysis developing gradually, sometime; 
suddenly, occasionally relapsing; 8. mass in external auditor: 
canal; 4. pain; 5. chronic purulent otitis media complicating 
6. widespread destruction of the temporal bone. 

The diagnosis is confirmed by biopsy of the tumor mass ii 
the external auditory canal. It is not possible to diagnose i 
tumor of the facial nerve if the only sign is a Bell’s palsy, ex¬ 
cept a strong index of suspicion should be present if continu¬ 
ous pain is found, or if the paralysis develops gradually 
Roentgenologic examination may or may not be helpful. 

The prognosis is favorable except for nerve function. Ra¬ 
diation therapy is not effective. The treatment is removal of 
the tumor and the restoration of facial movement by methods 
indicated by the individual case. In Collier’s and Thomson’s 
case the neurofibroma involved the vertical portion of the 
nerve. The tumor was excised and a nerve graft inserted. 
There was a gradual return to facial function. 

Tremble and Penfield reported a case of perineural fibro- 
blastoma (neurinoma) of the greater superficial petrosal nerve 
discovered in the course of exploration of the facial canal. 
Love" has described a case of intrapetrous neurofibroma, orig¬ 
inating from the VUIth nerve within the petrous bone. The 
patient presented a unilateral deafness and a progressive fa¬ 
cial palsy. The palsy was later successfully managed by a 
spinofacial anastomosis. 

In the case of acoustic neurinomas, the presence of a facial 
paralysis is a late sign and appears last in the sequence of 
1. acoustic symptoms; 2. trigeminal and cerebellar symptoms; 
8. headaches and evidence of increased intracranial pressure. 
Close observation of the orbicularis oculi muscle may detect 
early facial nerve involvement. In the case of inflammatory 
cerebello-pontine angle lesions, the facial paralysis appears 
eai-ly. As pointed out by Kennedy 89 inflammatory lesions have 
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a direct pressure effect 011 the facial nerve, whereas a tumor 
has a stretching effect. Inasmuch as the sensory portion of the 
nerve is affected by lesions in this locality proximal to their 
cell bodies, and the motor fibers distal to the motor nucleus, 
inflammatory processes tended to spare the sensory fibers, 
while in the case of new growth the sensory changes appeared 
earlier. 

Miller and Uihlein , ' q have written of progressive and inter¬ 
mittent facial paralysis in patients with tumors of the petrous 
ridge. Intermittent facial palsy is uncommon, but was pres¬ 
ent in their case of epidermoid tumor of the petrous ridge. The 
various types of tumors of the petrous ridge usually exhibit a 
progressive facial paralvsis. 

In 1950 Kettel 81 reported a very rare case of malignant in¬ 
tratemporal sarcoma of the facial nerve. The tumor was 
found on decompression of the facial nerve for Bell’s palsy. 
The patient did not present anything abnormal on otologic or 
neurologic examination. The tumor was a neurogenous spin¬ 
dle cell sarcoma of mesodermal origin. The tumor was re¬ 
sected and the defect nerve grafted. The second case of neuro¬ 
fibrosarcoma of the facial nerve was reported by Guttman and 
Simon 02 in 1951. These tumors are relatively malignant and, 
as with neurinomas, usually involve the descending portion of 
the nerve and are characterized by a slowly progressing facial 
paralysis. They are differentiated from facial paralysis in 
carcinoma of the middle ear and mastoid, by the history; the 
paralysis in carcinoma appears last after pain, deafness and 
otorrhea. 

In addition to carcinoma of the middle ear the facial nerve 
can be paralyzed by pressure produced by intratemporal epi¬ 
dermoids and glomus jugulare tumors. Jefferson and Smal¬ 
ley 03 reported six cases of progressive facial palsy due to pain¬ 
less latent non-infected petro-mastoid epidermoids. These 
cases are sometimes considered an unusual type of Bell’s palsy, 
but the slow development of the palsy, X-ray study by careful 
technique, absence of otitic suppuration, and finally explora¬ 
tion will establish the diagnosis. This tumor is probably of 
congenital origin and affects the facial nerve solely by pres¬ 
sure. _ _ 



226 MC GOVERN & FITZ-HUGH : DISEASES OF FACIAL NERVE. 


MELKERSSON’S SYNDROME. 

In 1928 Melkersson 94 described an unusual syndrome con¬ 
sisting of 1. recurrent peripheral facial paralysis, 2. chronic 
angioneurotic facial edema, 3. lingua plicata. The exact cause 
of the syndrome is unknown; it is thought to be a vague disor¬ 
der of the vasomotor system and allied to our present concepts 
of the etiology of Bell’s palsy. Recovery of the facial paralysis 
is slow but is usually complete, without residual facial distor¬ 
tion. In the case reported by one of us, the recovery follow¬ 
ing facial plastic surgery has been complete, and she has had 
no further attacks of paralysis. 

The treatment 95 ’ 00 of Melkersson’s syndrome has been two¬ 
fold: 1. plastic correction of the permanent areas of the facial 
edema; 2. the medical and surgical management of Bell’s palsy, 
as indicated in each individual case. 

TIC DOULOUREUX OF THE NERVUS INTERMEDIUS. 97 

Tic douloureux of the nervus intermedius, sometimes 
called idiopathic geniculate neuralgia, is a rare but definite en¬ 
tity. It is characterized by severe tic-like paroxysm of pain 
deep in the affected ear with a trigger area in the external 
canal. In recent years it has been shown by Furlow and oth¬ 
ers that the disorder originates in the nervus intermedius and 
can be relieved by section of that nerve. The condition should 
be differentiated from herpes oticus, trigeminal neuralgia and 
glossopharyngeal neuralgia. Section of the nerve results in 
ageusia of the anterior two-thirds of the tongue, reduction in 
salivary secretion, and hypesthesia of the tympanic membrane 
and adjacent part of the external auditory meatus. 

HERPES ZOSTER OF THE GENICULATE GANGLION. 

The concept of a herpic involvement of the geniculate gan¬ 
glion or herpes oticus, producing otalgic and herpetic lesion 
in the external ear, was part of the monumental work of 
Ramsay Hunt os on herpes zoster of the cranial nerves a half 
century ago. Hunt visualized a posterior poliomyelitis of the 
sensory portion of the facial nerve, involving the ganglion 
alone or extending to involve the facial and auditory nerves— 
herpes oticus, herpes oticus with facial palsy, herpes oticus 
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with facial palsy and auditory symptoms, and herpes oticus 
with facial palsy and Meniere's symptom complex. The dis¬ 
ease is characterized by history of pain in the affected ear, 
preceded by symptoms of malaise and fever and followed by 
a vesicular eruption in the geniculate zoster zone of the au¬ 
ricle (see Fig. 8). 

The cause of the facial paralysis in Hunt’s syndrome is said 
to be either direct extension of the herpetic inflammation to 
the nerve trunk or pressure of the inflamed ganglion on the 
nerve. A conception of the site and extent of the facial nerve 
lesion can be made by using the topognostic analysis of 
Tschiassny, which has been mentioned previously. The prog¬ 
nosis for complete recovery of the paralysis is favorable. 

It is also well to recall that paralysis of the facial nerve may 
accompany herpes zoster of the other sensory cranial nerves, 
especially the Vth and Xth. The exact nature of this simul¬ 
taneous involvement is unknown, but is allied to the intricate 
overlapping anatomical network of the cranial nerves. 

It is inter-esting to note that the complication of facial pa¬ 
ralysis following a myringitis bullosa is regarded as a virus 
infection and related to Hunt’s syndrome. 


GENICULATE NEURALGIA. 

Allied to the symptomatology of herpes zoster of the genicu¬ 
late ganglion, but without the zoster herpetic vesicles, is a 
clinical entity at times diagnosed as geniculate neuralgia or 
neuralgia of the sensory portion of the facial nerve. The etiol¬ 
ogy is uncertain but is presumed to be of virus origin. The 
condition is self limited and characterized by a unilateral dull 
aching deep in the ear, with extension of aching to the cheek 
and forehead. Often there occurs an extension of the process 
to the VUIth nerve producing mild vestibular and cochlear 
symptoms. 


SURGICAL REPAIR OF THE PERIPHERAL FACIAL NERVE. 

The integrity of the peripheral facial nerve may be inter- 
f r ° m aS 9 com Plication of surgery upon the 

vanous tissues of the face, secondary to infiltration by a neipn- 
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boring neoplasm, rarely by a primary tumor of the nerve, and 
probably still more rarely, but conceivably, by an adjacent in¬ 
flammatory process. The resulting facial paralysis may be 
partial or complete, depending upon the site of the injury and 
the branches involved. 

Bunnell," Maxwell, 100 McKenzie and Alexander, 101 Lewis, 102 
Ross, 103 Alexander and Davis, 104 Conley, 105 and others have re¬ 
corded their experiences and opinions regarding the manage¬ 
ment of peripheral facial nerve injuries. 

The best time for repair of the defect in the facial nerve, in 
the case of trauma, is when the lacerations ai’e repaired. In 
the event of the necessity for resection of the nerve, as in the 
instance of neoplasm, the repair should be accomplished at this 
time of initial surgery. If for some reason immediate repair 
cannot be accomplished, then one should attempt to mark the 
severed ends as an aid to future recognition. The use of the 
faradic stimulator and magnification will be found to be most 
helpful in locating the various nerve segments. Theoretically, 
the time interval between the injury and attempted repair of 
the nerve should be infinite, providing the receptive muscle 
fibers are contractile, as evidenced by response to galvanic 
stimulation. Once atrophy and fibrosis have developed, sec¬ 
ondary to lack of nerve stimulation, to the degree that con¬ 
traction of the fibers is impossible, then the possibilities must 
be considered hopeless as far as rehabilitation of the facial de¬ 
formity by reinnervation is concerned. The earlier the attempt 
at repair the better results one may expect. 

In the repair of the nerve direct, end-to-end anastomosis is 
the procedure of choice. The nerve segments should be mobil¬ 
ized so that no tension exists, and the ends, freshly trimmed 
if necessary, are carefully approximated and loosely immobil¬ 
ized by 8-0 atraumatic silk sutures. The sutures should be 
preferably placed only in the nerve sheath, but when dealing 
with the smaller radicles, according to the technique devised 
by Conley, 105 such a procedure is impractical, and a through- 
and-through suture is utilized. Good viable surrounding tissue, 
such as muscle, will increase the chances for a good result. 

When the gap in the nerve defect is too great for primary 
approximation, even after mobilization and rerouting, then a 
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free graft is used. It apparently makes little difference 
whether the graft is a motor or sensory one, whether it is 
reversed, or whether it is fresh or partially degenerated; for, 
according to Eoss, the graft functions only as a channel 
through which regenerated fibers travel to gain access to the 
distal or peripheral segment. From six to 12 months following 
injury is the wide variation of time stated as the limit for 
anticipating satisfactory results. Caldwell 1 ” 1 has reported a 
remarkable case in which three 6-cm. grafts were sutured to 
the proximal segment, with the distal end of the graft not at¬ 
tached to the nerve but implanted in facial muscle, with good 
resulting function. 

The donor nerve of choice in cases of facial nerve graft 
would seem to be the great auricular, in view of its accessibil¬ 
ity, size in caliber and length, and its branches. The latter 
anatomical fact is advantageous when the necessity for a mul¬ 
tiple branch is present. Other donor nerves that have been 
and may be used for grafts are those of the thigh. 

If the facial nerve is injured near the stylomastoid foramen 
and primary anastomosis or free grafting is not possible, even 
after mobilization and rerouting, then anastomosis of the 
proximal facial with another cranial nerve, such as the hypo¬ 
glossal, spinal accessory or glossopharyngeal, may be per¬ 
formed. The facio-hypoglossal anastomosis is preferred by 
most surgeons. 

Although the above-mentioned procedures are successful in 
alleviating the facial deformity, as in intratemporal repair, 
the patient must be informed of the inadequacies in the re¬ 
sults. These are: the varying degrees of mass motion, lack of 
restoration of emotional responses, hemifacial spasm, and as¬ 
sociated involuntary muscle movements of the formerly par¬ 
alyzed groups in the case of anastomosis with another cranial 
nerve. 

In order to improve the results of peripheral facial nerve 
repair, supplementary surgical procedures, such as the inser¬ 
tion of fascial and wire supporting slings, the transposition 
of muscle, and face lift, may be performed with benefit. A 
program of re-education in regard to facial movement, by 
proper practices and exercises, will be useful in obtaining- the 
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maximum results. Various types of temporary facial supports 
are advised during the convalescent period while waiting for 
recovery, which may be a matter of from six to 12 months. In 
recovering, improvement in facial muscle tone is first noted, 
to be followed by voluntary movement, and lastly the exhibi¬ 
tion of some more or less response of the emotional type. 

CONCLUSION. 

An anatomic-clinical study of the facial nerve and its dis¬ 
eases is presented, together with a survey of some of the view¬ 
points on the management of facial nerve paralysis. Many in¬ 
teresting considerations have been omitted; there is a need for 
a comprehensive treatise on this subject. 
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NECK DISSECTION: ITS ROLE IN CANCER 
OF THE LARNYX *f 


Geokge F. Reed, M.D.* (By Invitation), 

Boston, Mass. 

In the treatment of cancer of the larynx, we are especially 
fortunate in having the cervical lymphatic area as a barrier 
to more distant spread of metastasis. Not only are the cervi¬ 
cal lymph nodes very effective "cancer stoppers,” but the area 
lends itself very nicely to cn bloc resection, both by itself and 
in continuity with resection of the larynx. 

Are we taking full advantage of this natural barrier, how¬ 
ever? The answer to this question lies in a statistical evalua¬ 
tion of cases previously done, with a careful study of these 
statistics to determine if and how we can improve our re¬ 
sults in the future. 

The widespread use of neck dissection in otolaryngology 
is a fairly recent development; therefore, the number of po¬ 
tential “five-year cure” cases is relatively small. This, how¬ 
ever, should not deter us from examining our results periodi¬ 
cally to gather what information we can from less than five- 
year cases. 

At the Massachusetts Eye and Ear Infirmary, as elsewhere, 
we have been doing a rapidly increasing number of neck dis¬ 
sections for laryngeal cancer in recent years, and have de¬ 
cided to compile the results to date, both for our own benefit 
and to contribute to the general fund of knowledge. 

This, then, is the purpose of this paper—a statistical evalua¬ 
tion of neck dissections done for laryngeal cancer at the Mas¬ 
sachusetts Eye and Ear Infirmary. 

The material used in compiling these statistics represents 
the efforts of many men at the Infirmary, on both the private 

* Read by Imitation at the meeting of the Eastern Section American 
Earynffological. Rhmoloplcal and Otologlcal Soclet\, Inc. Boston, Mass, 
January 13, 1356 

fFrom the Department of Otolaryngology, Massachusetts Eve and Ear 
Infirman 

Editor's Note This ms. received in The Laryngoscope Office and accented 
for publication, February 15. 1S58 
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and ward services, and I acknowledge gratefully their per¬ 
mission to use these cases. For the conclusions and opinions 
drawn from the statistics, however, I shall have to assume 
tlie responsibility personally. 

This being primarily a statistical paper, I shall avoid any 
detailed discussion involving the actual technique of neck dis¬ 
section. This aspect of the problem has been covered exten¬ 
sively and thoroughly in other publications. 1 - 2 Suffice it to 
say that it is my feeling and, I believe, the feeling of most 
men at the Infirmary, that no matter what technique is used, 
the dissection should be done thoroughly and as extensively as 
possible. The area covered should be from the trapezius to 
the midline. All tissue between the platysma muscle and the 
fascia overlying the prevertebral muscles should be included 
in the block, with the exception of the carotid artery and the 
vagus nerve. If necessary, these structures may also be sacri¬ 
ficed unilaterally, realizing the dangers of ligating or remov¬ 
ing the common or internal carotid. The inferior portion of 
the parotid gland below the level of the mandible, the submaxil¬ 
lary gland and the submental region should be included in the 
resected block. In view of the close proximity of nodes to the 
Xlth nerve, I do not believe it good cancer surgery to spare 
this nerve; and we have seen no serious disabilities resultant 
from its removal. In respect to technique, I feel definitely that 
if a neck dissection is contemplated at the time of laryngec¬ 
tomy, it should be done as a combined en bloc procedure, de¬ 
spite the arguments sometimes used that metastasis is an em¬ 
bolic phenomenon and that one can divide intervening lymphat¬ 
ics without significantly decreasing the chances of cure. Al¬ 
though this may be true, why take a chance in this respect 
when laryngectomy and neck dissection lends itself so nicely 
to a one-stage procedure? 

I shall defer discussion on indications for neck dissection, 
because the results of our statistics have altered my impres¬ 
sions on the indications for operation and, I hope, will alter 
yours. 

Now, let us get on with the results of the statistics. 

These compilations are based on 75 patients having neck 
dissections from 1948 through mid-1955, accompanying or 



reed: neck dissection. 


239 


following treatment of laryngeal cancer. Forty-two patients 
had been treated by laryngectomy, six by laryngofissure, 25 
by combined laryngectomy-neck dissection, and two by X-ra¬ 
diation. There were no operative mortalities. 

Chart I shows the age and sex distribution, which is about 
what would be expected. The predominance in males, of 
course, represents the predominance of cancer of the larynx 
in males, a fact which is well recognized. The age distribu¬ 
tion approximately matches that of carcinoma of the larynx 
in general. 


AGE 


0-10 TOTAL: 75 Coses 

11-20 . 

21 -30 

3| _ 40 -6 

41 . 50 -|o 

5 | -60-30 

61 -70-21 

71-80 -7 SEX: 

81 - 90 Mole-72 

91 - Female-3 


Unknown-1 

Chart I. 


Chart II shows the site of the primary lesion and is self- 
explanatory. Six cases (8 per cent of the total cases) in which 
the lesion was limited to the true vocal cords had mobility of 
the cords. 


Chart III demonstrates the type of pathology found. It is 
interesting to note that the pathology, in the cases in which 
this information was available, all showed squamous cell 
carcinoma. The distribution among the grades of soua 
mous cell lesions is about what one wouia expect with the ex¬ 
ception of the paucity of lesions in Grade IV; however when 
one realizes that grading is very relative and that many oL 
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SITE OF PRIMARY LESION 


Epiglottis 

Right---20 

Lett- 17 

True Vocal Cord 
(one) 

Right-17 

Lett-22 

Anterior 1/2—-————35 

Posterior 1/2-32 

Mobile-—— 7 

(both) 

Anterior 1/2————— 2 
Whole-10 

False Vocal Cord 

Right-15 

Lett-19 

Both-2 

Folse alone-—————10 
False and True Cords--17 

Subglottic Extension 

Right-5 

L e ft-3 

Pyriform Sinus 

Right-—-•-6 

Left-3 

Base of Tongue Involved-5 

Post-Cricoid involvement-3 


*In 20 cases (27%) primary lesion 
wos limited to true vocal cords only. 

Chart II. 


TYPES OF PATHOLOGY 


Squamous Cell Carcinoma 


In Situ---1 

Grade l—-—11 

Grade II--20 

Grade III-—-33 

Grade IV-— 5 

Unknown-—5 


Chart III. 


























beed: neck dissection. 


241 


the Grade III lesions would be called Grade IV by many path¬ 
ologists, this does not assume any real importance. 


DIRECTION OF METASTASIS 


Primary lesion limited to one side-56 

Metastasis to same side--47 (84%) 

Metastasis to opposite side-6 (10%) 

Metastasis to both sides-3 ( 6%) 

Chart XV. 


Chart IV demonstrates the frequency of crossed metastasis. 
As can be seen from the chart, 84 per cent of the patients in 
whom the primary lesion was limited to one side, metastasized 
to the same side; 10 per cent metastasized to the opposite side, 
and 6 per cent to both sides. This, again, approximates 
closely previous thinking regarding the relative rarity of 
crossed metastasis of laryngeal lesions. 

Chart V shows the overall survival rate. It is of interest to 
note that of those dead of disease, 22 or 65 per cent were dead 
within one year. The fourth subdivision of Chart V, "those liv¬ 
ing without evidence of recurrence,” represents the cases in 
which we are most interested. It will be noted that of the 
total of 75, 47 per cent were living without evidence of recur¬ 
rence. This figure, however, is one of no real significance 
since a number of these patients were operated on less than 
a year prior to the compilation of the statistics; however, when 
we break down the number living without evidence of recur¬ 
rence into “potential" cures for the time period stated; that 
is, take the percentage of those living without evidence of re¬ 
currence of the total patients operated on over one year or 
two years, etc., the figures become significant. 

From this point I shall take the liberty of dealing in terms 
of “two-year cures”. This is done primarily because the total 
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number of patients does not permit of dealing in five-year 
cures; but I believe we are statistically justified in dealing 
with “two-year survival” rates, and that they are a fairly ac¬ 
curate measure of survival for the following reasons. It will 
be seen in the last part of Chart IV that the percentage of 
survival in each year grouping from two years on is fairly 
uniform, and the percentage in each grouping closely approxi¬ 
mates the overall average of these percentages; also, our “two- 
year survival rate” closely approximates five-year survival 
rates published by others. 


SURVIVAL 


Per Cent of Total 


Deod of Other Come* 
Less I hew I year— 
More than I yeor- 
More than 2 yeors 
More than 3 yean 
More than 4 yean 
More thon 5 yean' 


-0 

-0 

--0 J 


Dead of D»ease 

Leu than I year---22 ' 

More than I year—— 5 
More than 2 yeon— 5 
More than 3 yean--— 2 

More than 4 yean--0 

More than 5 yean—— 0 j 


Living with Recurrence 

Less than I year-——-I 

More thon I year———2 
fAore thon 2 yeon—■—0 
More than 3 yean-——0 
More than 4 yeon-——0 
More than 5 y an--I j 


3% 


45% 


Living without Evidence of 
Recurrence 

Less than I year-—-7 

More than I year—-9 

More than 2 yeon--4 

More than 3 yeon-——5 

More than 4 yean-3 

More than 5 yean-7 J 

Tefal Potential “2-year Cures" ‘ 


47% 


% of potential "cures" 
for time period staled 


70% 

% of"2-year 

50% 

cures 

33% ^ 


55% I 

3P% 

25% ( 


44% J 



Chart V. 


By taking these liberties statistically and speaking in terms 
of two-year survival rates, we find that of 49 potential two- 
year cures, 39 per cent were living without recurrence two 
years or more, or a 39 per cent “survival rate”. • 

From this point on all statistics will be figured on the basis 
of these 49 cases of potential two-year cures. 
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Chart VI shows the two-year survival rate according to the 
type of pathology. By the time we divide these 49 cases into 
the various categories shown, the numbers become rather 
small, and are probably not especially significant; however, 
upon examination of the chart, we see that there is no striking 
effect on the survival rate by the type of pathology. Thus, if 
any conclusion can be drawn from this chart, it would be that 
the grading of the pathological lesion does not materially alter 
the survival rate. 


two-yea* survival rate according to 

TYPE Of PATHOLOGY 


D«ad oI ether camw 

1 

' "u 



bbmi 

2 m 

fl 


a 



1 1 


i 

1 

■ 

living with no evidence el 
recurrence 

2 40*. 

7 

44 

9 

41°. 



Chart VI. 


This overall survival rate of 39 per cent compares favor¬ 
ably with previously reported five-year results in neck dissec¬ 
tions for cancer of the larynx. Cierf 3 has reported 51 per 
cent five-year cures; Schall 1 in nine cases between 1931-1948 
records 34 per cent five-year cures; O’Keefe 5 reports an over¬ 
all 42.5 survival rate; land Martin’ reports 60 per cent five- 
year survival rate. An average of these percentages yields 
a 47 per cent five-year survival rate. 

I was at first heartened by these statistics, in that our sur¬ 
vival rate was within 9 per cent of the average of survival 
l’ates of others. It was also heartening to realize that we are 
curing, by neck dissection, a large number of patients who 
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were previously doomed when metastatic nodes were treated 
only by radiation; however, in reviewing the records on these 
patients, I began to notice more and more relationship be¬ 
tween the size of the metastatic nodes involved and the sur¬ 
vival of the patient. This led me to divide the cases into two 
groups; one in which, at time of operation, the metastatic 
node or the largest of the metastatic nodes was 2 cm. or less 
in size, and a second group in which the nodes were over 2 
cm. in size. I then tabulated the two-year survival rate on 
this basis and was astounded at what I found. 

I hope that you, too, will be astounded, because I believe 
the results are extremely important and demonstrate that we 
have to change our philosophy, indications for surgery, and 
management of these patients. 


SURVIVAL WITH REFERENCE TO SIZE OF 
METASTATIC NODES 


Living without evidence Metastatic Nodes under Metastatic Nodes over 

of recurrence_ 2 cm in size _2 cm in size 


More than 1 year 

73% 

2*% 

More than 2 years 

75%\ 

I3°< 

More than 3 years 

83%/ Av 67% 


More than 4 years 

100% r 2-yr survival 

10° 

More than 5 years 

88%J 

CP 


Av 7% 

2-yr survival 


(% refers to per cent of potential survivors in time period stated) 


Chart VII 


Chart VII shows these results. You will see that when the 
node is less than 2 cm. in size, we obtained an 87 per cent two- 
year survival rate; on the other hand, if the node was over 
2 cm. in size, the survival rate was only 7 per cent. 

In order to be sure that these statistics were not influenced 
unduly by those patients who had a combined laryngectomy 
and neck dissection, I took out the cases which had the com¬ 
bined operation and determined the survival rate on these in 
the same manner. Chart VIII shows that, when the nodes 
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were under 2 cm. in size, there was an 80 per cent survival 
rate; when the nodes were over 2 cm., there was a 14 per cent 
survival rate. Thus, this general ratio of 80 per cent to 10 
per cent, depending upon the size of the node, holds true 
whether the neck dissection is done as a combined procedure 
or secondarily. 


SURVIVAL IN PATIENTS HAVING COMBINED 
LARYNGECTOMY-RADICAL NECL DISSECTION 


l ivmg without evidence of 

Nodes under 2cm. 

Nadet 

recurrence 2 yean or mare 

in ttte 

in 

“ 2»yeor lurvivot 

60* o 

i 


Chart VIII. 



I think you will admit that here is a startling difference: 
87 per cent survival when the node is small (2 cm. or less) 
versus 7 per cent when it is larger. These figures cannot be 
ignored! What does this finding mean in terms of future care 
of our patients? It means that we cannot be smug about 
achieving a 89 per cent survival rate when we see that a poten¬ 
tial 87 per cent survival rate is possible. It also means that 
we have been falling down on the job, and it answers my ques¬ 
tion voiced in the first page of this paper as to whether we 
are taking full advantage of this cervical node barrier. Most 
definitely, we are not taking full advantage of it. If we were, 
our cure rate would be in the neighborhood of 85 per cent in¬ 
stead of 40 per cent. It also means that as doctors we are not 
detecting and operating upon cervical metastases while they 
are small enough to have this advantage of an 87 per cent 
chance of survival. Why is this so? I believe it is due to a 
combination of factors. 

One reason is the tendency to attempt to spare the patient 
an unnecessary operation. This is, of course, a highly desir¬ 
able state of mind but not so desirable when it is carried to 
the point where the patient’s chance of cure is cut from 87 
per cent to 7 per cent. It has been common practice, when 
finding a cervical node, to think that the node may be inflam¬ 
matory rather than metastatic, and to observe the patient for 
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a period of time until one is definitely satisfied that the node 
is metastatic. This invites disaster, since this period of ob¬ 
servation may be the time required for the node to become 
large enough to fall into the 2 em.-7 per cent survival class. 
(We have seen nodes develop and grow to a large size in a 
period of 2 or 3 weeks, this happening where we are sure that 
competent observers have seen the patient previously with no 
palpable nodes.) 

Delay has also been due to the reticence on our part to tell 
the patient to be on the lookout for nodes in his neck. I be¬ 
lieve, as a rule, we tend to avoid this for fear of unduly ex¬ 
citing or frightening the patient, or of making him overly 
conscious of his neck so that he will feel and palpate it ex¬ 
cessively. 

Another reason we have been falling down on this job is 
that we, as otolaryngologists, have looked on this procedure 
of neck dissection as such a formidable procedure and such a 
big, long operation that we subconsciously attempt to avoid 
it unless we are absolutely and finally convinced of its neces¬ 
sity. 

A further cause of delay frequently overlooked is the diffi¬ 
culty of palpating small nodes in obese patients. Even the 
most searching and delicate of fingers cannot detect a 1 cm. 
node under one or two inches of fat. 

Now, how are we going to avoid these pitfalls in the future? 
How should we adjust our thinking to avoid making the same 
mistakes again? How can we raise our statistics from 40 per¬ 
cent to the 85 per cent we now know is possible ? 

First of all, we must be much more meticulous in our fre¬ 
quency of follow-up visits. In the Tumor Clinic of the Mas¬ 
sachusetts Eye and Ear Infirmary, the general practice has 
been that of having the patient return every month for the 
first post-operative year, every two months the second year, 
every three to four months the third year, etc., until five years 
is reached when the checkup is at yearly intervals. It would 
seem that we should probably tighten up such a schedule a 
little more and have the patient return every three weeks the 
first year, and every four to six weeks the second year. At 
any rate, I think you will all agree that, if we are to detect 
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nodes early, we must see the patients more often. We must 
also be careful to make our examinations at these visits ex¬ 
tremely careful and complete. As pointed out by King, 6 there 
is a tendency for follow-up visits by grateful cancer patients 
to become social events. This must be avoided at all costs. 
We all know how difficult it often is to feel a cervical node 
when it is less than 2 cm. in size, and these follow-up visits 
just have to be done as carefully as possible in order to detect 
nodes when they are small. 

We must also start leaning over backwards in the direction 
of doing neck dissections on suspicious nodes. We must stop 
waiting too long to determine whether the node is cancerous 
or inflammatory. Two weeks, at the most, should be the max¬ 
imum waiting period for determining whether a node is in¬ 
flammatory or metastatic. Biopsy of the node is one answer 
to this dilemma; but it is to be condemned, because it is a very 
good way to seed surrounding tissues with tumor cells, open 
lymphatics for dissemination of disease, and complicate a later 
neck dissection by scarring, loss of tissue planes, etc. 

Another solution to this problem is the use of frozen-sec¬ 
tion biopsy, with the patient and the doctor prepared to pro¬ 
ceed immediately with neck dissection if the report is positive. 
This procedure also has its drawbacks in that the cancer bear¬ 
ing region is invaded, and the best opportunity for en bloc 
removal is lost. Thus, except for occasional cases where there 
is a serious belief that the node is inflammatory, the proce¬ 
dure of choice is to have the courage of one’s convictions, de¬ 
cide upon iand proceed with definitive neck dissection. Granted 
that by so doing we will probably do a certain number of un¬ 
necessary neck dissections. This operation, however, is not a 
mutilating procedure; and if we can raise our cure rate from 
40 per cent to 87 per cent, then I believe some unnecessary 
operations are justified. Again, when can we really say that 
the operation was unnecessary? We may do the procedure and 
find no positive lymph nodes, but this is no guarantee that the 
patient was not going to develop metastatic nodes subse¬ 
quently. 

These statistics should also make us less wary of worrying 
or exciting the patient by asking him to be on the lookout for 
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lymph nodes. We cannot see the patient as often as he sees 
himself. He should be warned to be watchful for any lumps 
in his neck and to report immediately any suspicious swelling, 
no matter how small. Incidentally, this can be done without 
unduly worrying the patient by telling him that these nodes, 
or lumps, are probably stitch abscesses or infections and that 
they should be seen as soon as possible to be effectively treated. 

In obese people we have to be extremely careful in neck pal¬ 
pation and should be more inclined towards a neck dissection 
for the slightest suggestion of an underlying node. 

This brings us to the last means of avoiding our previous 
delays, and that is in the terms of our general outlook on neck 
dissections. We must stop looking upon the operation as a 
major procedure to be avoided, if possible. We must develop 
our skill and ability to perform the operation so that we can 
and will perform it without undue trepidation. We should 
have no more compunction about advising this procedure than 
we would in advising a mastoidectomy or a laryngectomy. We 
should also develop our technique to the point where we can 
perform the procedure in a reasonable length of time, so that 
long operating time will not be a deterrent to advising opera¬ 
tion. 

I think you will agree that on the basis of the past record, 
there is much opportunity for advancement and improvement 
in our management of cervical metastases from cancer of the 
larynx. This is not surprising, because cancer of the larynx 
is one type of cancer where, if we do an adequate and thor¬ 
ough job, a very high percentage of cures is possible. Because 
of its early warning signs, we should be able to detect the pri¬ 
mary lesion early; and because of the ready accessibility of 
the metastatic lymphatic area, we should be able to detect and 
remove the metastases early. It would seem that it is in this 
area of detecting and removing metastases early that we have 
been failing mostly; and it is this area wherein lies our great¬ 
est opportunity to increase the overall cure rate for cancer of 
the lai'ynx. 

Fortunately, there is evidence that we are learning from 
past experience. In listing Dr. Clerf’s overall five-year cure 
rate, I neglected to say that his cases were broken down into 
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three periods. Prom 1929 to 1940, the cure nate was 14 per 
cent; from 1940-1944 it was 60 per cent; from 1945-1949 it 
was 78 per cent. 1 have no way of being certain, but I be¬ 
lieve that this dramatic increase in the cure rate is due to the 
fact that the operation of neck dissection is being accepted and 
being undertaken more and more as the years progress, and 
that it is being done for earlier lesions. Another example of 
this tendency is in our own institution where, as you can see, 
between 1948 and the middle of 1955, there were approxi¬ 
mately 75 neck dissections performed, whereas I find that in 
the year 1955 alone, 54 neck dissections were performed. 

Because of time limitations, I have purposely avoided the 
problems of “prophylactic” or “preventive” neck dissection. 
This is a very provocative question at the present time, but I 
venture to predict that, in the not too distant future, preven¬ 
tive neck dissection for all extra-cordal cancer of the larynx 
will be a routine, commonly accepted procedure. After all, 
we have been discussing the importance of doing neck dissec¬ 
tions early, and what better way to do it early than to do it 
before the metastatic nodes have been developed. 

Without doubt, there has been a rapidly increasing interest 
in neck dissection in our field, and a rapid increase in the 
awareness of its need. This is represented by the increasing 
number of articles dealing with the subject in our literature 
and also in the increasing frequency with which it is being 
done for primary carcinoma in the field of otolaryngology. 
I’m afraid, however, that we have been placing more emphasis 
on how to do the operation rather than upon when to do it. 

Surely, we have all known that it is important to do the 
operation as soon as possible; but here we have, in black and 
white, figures showing just how important early operation is. 
I hope that these figures will start us all thinking more in 
terms of when to do a neck dissection rather than how to do it. 

SUMMARY. 

1. The statistical results of 75 cases of neck dissection done 
for primary carcinoma of the larynx at the Massachusetts 
Eye and Ear Infirmary are presented. 
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2. The overall "two-year survival rate” of potential two- 
year survivors was 39 per cent. 

3. If the metastatic nodes were 2 centimeters or less in size, 
the two-year survival rate was increased to 87 per cent; 
whereas, if the metastatic nodes were over 2 centimeters, the 
two-year survival rate was 7 per cent. 

U. These statistics demonstrate the tremendous importance 
of early detection and removal of cervical metastasis from 
carcinoma of the larynx. 
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DISEASES OF THE SALIVARY GLAND.’f 

Prank D. Lathrop, M.D., 

Boston, Mass. 

INTRODUCTION. 

Otolaryngologists often are confronted with the problem o 
diagnosing and treating an abnormality of the salivary glands 
These glands are subject to disturbances of development anc 
function, inflammation and tumor formation, just as are othei 
structures of the body (see Table I). In the majority of in 
stances, establishing the diagnosis and instituting the propel 
treatment are simple matters. Some patients with disease oi 
the salivary glands, however, present problems of diagnosis 
or management which tax the skill and ingenuity of the ex¬ 
aminer. 


TABLE i. 

CLASSIFICATION OF DISEASES OF THE SALIVAKV G LAX PA 
A Developmental Disturbances (Congenital Anomalies). 

B Secretory Disturbances 

1. Sialorrhea* a. Physiologically normal, b. True: C. ' 

2 Xerostomia* a. Idiopathic; b Acquired. 

C. Calculus Formation 

D. Inflammation* 1. Acute; 2 Chronic 
E Tumors: 1. Benign; 2. 

F Miscellaneous Condition 
scure etiology; 2 Hyper 
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with numerous small glands situated throughout the mucous 
membrane of the mouth which secrete a mucoid material, nor¬ 
mally produce between two and three pints of saliva during 
a 24-hour period. Despite the fact that the parotid gland is 
the largest of the principal salivary glands, it contributes only 
26 per cent of the total salivary secretion. The submaxillary 
glands, though smaller, produce about two and one-half times, 
or 69 per cent, as much, while the sublingual glands contribute 
five per cent. 

The secretion of the parotid gland normally is thin and 
watery while that from the sublingual gland is thick and mu¬ 
coid. The secretion of the submaxillary gland may be either 
thin and watery, thick and viscid or a mixture of both, depend¬ 
ing upon the nature of the secretory stimulus. The salivary 
glands are under the dual control of the autonomic nervous 
system. The parasympathetic control is largely concerned 
with the secretion of fluid, while the sympathetic division con¬ 
trols the liberation of organic matter from the cells. Experi¬ 
mental evidence suggests that each cell receives fibers from 
only one of the autonomic divisions, and that the composition 
of the resulting secretion depends upon the group of cells stim¬ 
ulated and the nature and intensity of the secretory stimulus. 

The normal amount of saliva is so constantly present in the 
mouth under ordinary conditions that we are apt to fail to 
appreciate its contributions to our comfort and digestion. By 
means of the act of mastication, saliva performs what may be 
its most important function: it moistens and converts food 
taken into the mouth into a plastic mass and envelops it with 
a lubricant coating so that the food may be easily swallowed. 
In addition, the sensation of taste is promoted as the saliva 
dissolves soluble elements of the ingested food. Although food 
remains in the mouth for only a short time, salivary digestion 
may account for an appreciable part of the digestion of starch. 
Ptyalin, which is contained in mixed saliva, is thoroughly 
mixed with the ingested food during mastication and continues 
to act upon the starch molecule after the bolus of food reaches 
the stomach until it is inactivated by the highly acid gastric 
juices. The constant flow of saliva contributes to oral hygiene 
by washing away food residues, epithelial cells and foreign ma¬ 
terial. The removal of such debris by the salivary flow, to- 
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gether with tlie inherent bacteriostatic action of saliva, tends 
to inhibit the growth of bacteria in the mouth. In addition, 
saliva contributes to our comfort by moistening and lubricat¬ 
ing the mucous membrane and soft parts of the mouth and 
lips to keep them pliable so that ingesting food and speaking 
is made easier. 


DEVELOPMENTAL DISTURBANCES. 

Congenital abnormalities of the salivary glands are rare. 
Any conceivable malformation may occur, ranging from com¬ 
plete absence of glands to failure of one or more to develop to 
full maturity, which could cause fistula formation, obliteration 
of salivary ducts or formation of cysts. Congenita] tumors, 
such as hemangioma or lymphangioma, may occasionally in¬ 
volve the salivary glands. Aberrant salivary gland tissue is 
often found in the mouth and lips, and also may be situated in 
the lacrimal apparatus, eyelids, eyebrows and skin of the face 
and neck. Like aberrant tissue found in other areas of the 
body, it may undergo malignant degeneration. 

The diagnosis of most of the developmental defects of the 
salivary glands is often self evident. The symptoms and clin¬ 
ical findings of an hemangioma, a lymphangioma or a fistula 
of the salivary gland are similar to those of other areas of the 
body involved by these pathologic states. In other instances, 
when the diagnosis cannot be established through careful clin¬ 
ical and Roentgen examination, including sialography when 
indicated, the diagnosis must depend upon exploratory opera¬ 
tion. 

The treatment of these lesions other than total absence of a 
gland is best accomplished by an adequate surgical procedure. 
Radiation therapy, in my experience, has proved ineffective in 
controlling tumorous congenital lesions, even when the diagno¬ 
sis has been established by a biopsy. Similarly, sclerosing or 
electrocoagulation therapy of fistulas has more often than not 
proved fruitless, and has made subsequent surgical excision 
more difficult. Excision of every nodule of obscure origin sit¬ 
uated beneath the mucous membrane of the lips or mouth is 
necessary if the diagnosis of aberrant salivary gland tissue is 
to be made and adequate treatment instituted. 
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SECRETORY DISTURBANCES. 

Sialorrhea. 

Excessive salivation, or sialorrhea, may be real or apparent. 
The latter occurs when an individual does not regularly swal¬ 
low saliva that is secreted in normal amounts. Most often it is 
the result of a painful lesion of the mouth or throat, paralysis 
of the tongue or pharyngeal constrictor muscles and stenosis or 
obstruction of the esophagus. True sialorrhea is physiologi¬ 
cally normal in the infant from about the third month to the 
end of the first year of life and apparently is related to teeth¬ 
ing, since it precedes the eruption of the teeth by several weeks 
and decreases as the teeth appear. Tobacco is used so com¬ 
monly today that the mild increase in salivary flow initiated 
by its use must be considered normal. 

Pathologic sialorrhea may be the manifestation of many con¬ 
ditions. Diabetes and diseases of the stomach or pancreas are 
frequently mentioned in the literature as being a cause for 
sialorrhea. In a rather extensive clinic practice, however, I 
have yet to encounter sialorrhea, which I could attribute to 
these conditions. Similarly, in the literature, sialorrhea is 
commonly attributed to the use of mercury, bismuth, pilocar¬ 
pine and potassium chlorate, but they are not a common cause 
of this symptom today, for they are used infrequently in the 
treatment of disease. Sialorrhea is a prominent symptom of 
rabies, irritant poisons such as lye or lysol and, on occasion, 
of acute infectious disease such as smallpox, when it produces 
ulceration of the buccal mucosa. 

Sialorrhea is a symptom most frequently manifest of local 
disease of the mouth or throat, disease of the central nervous 
system, emotional stress and nutritional deficiency. Local irri¬ 
tation of the buccal mucosa and tongue from jagged teeth and 
poorly fitting dental appliances is frequently productive of 
sialorrhea. This is particularly true of old dentures which 
have become relatively porous and impregnated with oral se¬ 
cretion and debris. Acute or chronic inflammatory lesions of 
the mouth such as stomatitis, whether due to Vincent’s organ¬ 
isms or not; gingivitis, alveolar abscess and sprue often cause 
an increase in salivation, which is most apparent during the 
acute phases of the disease. Sialorrhea is frequently present 
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with tumors of the mouth and pharynx. The increase in sali¬ 
vation under such circumstances is probably both real and ap¬ 
parent as a result of painful swallowing, local irritation and 
reflex stimulation of the salivary glands. Disease of the cen¬ 
tral nervous system is occasionally accompanied by trouble¬ 
some sialorrhea, which probably occurs as a result of reflex 
activity of the salivary glands or because the patient has dif¬ 
ficulty in swallowing. The commonest of these are motion sick¬ 
ness, tic douloureux, myasthenia gravis, paralysis agitans and 
encephalitis lethargia. Severe emotional stress or strain may 
be followed by increased salivation. It is also seen in advanced 
nutritional deficiencies such as scurvy and pellagra, as well as 
those of lesser severity. 

Tne commonest features seen clinically in patients exhibit¬ 
ing sialorrhea are drooling of saliva from the corners of the 
mouth and frequent swallowing. When Assuring of the corners 
of the mouth is accompanied by drooling of saliva and glos¬ 
sitis, a nutritional deficiency should be suspect. Coughing and 
choking as a result of aspiration of saliva because of inability 
to swallow normally are prominent symptoms of paralysis of 
the tongue and pharyngeal constrictor muscles and, in cases 
of bulbar palsy, tracheotomy may be required to keep the 
tracheobronchial tree clear of overflow secretions. 

A careful history and clinical examination will establish the 
diagnosis and, thus, the etiology of sialorrhea in the majority 
of instances. Fluoroscopy of the esophagus may be necessary 
in the more obscure cases in order to demonstrate whether an 
esophageal lesion or a disturbance of deglutition exists. This 
is particularly true when the onset of salivation, coughing and 
choking has been sudden. Fluoroscopy at such times usually 
reveals a hold-up and retention of the barium in one or both 
valleculae and pyriform sinuses, and is indicative of paresis 
of the hypopharyngeal musculature, which may be a result of 
a minor vascular accident involving the vagus nerve. 

Sialorrhea is treated by management of the underlying dis¬ 
ease of which it is a symptom. In addition, astringent mouth 
washes and the judicious use of small doses of atropine may 
be helpful in minimizing the annoyance a patient experiences 
from this condition. 


.-s*—** 
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Xerostomia. 

Xerostomia, the antithesis of sialorrhea, is the term applied 
when salivary secretion is absent or markedly diminished in 
quantity. Idiopathic xerostomia is a rare condition, most com¬ 
monly seen in elderly women. The onset of this condition is 
insidious but progressive, and when it reaches the point where 
little if any salivary secretion is produced, the physician may 
discover that the lacrimal or nasal glands also produce less 
secretion. The etiology of idiopathic xerostomia is unknown, 
but it is my belief that it occurs as a result of some obscure dis¬ 
turbance of the sympathetic nervous system. Once established, 
idiopathic xerostomia is permanent and irreversible. 

Acquired xerostomia is usually temporary. Xerostomia fol¬ 
lowing radiation therapy for malignancy of the nasopharynx, 
paranasal sinus or the salivary glands, however, may be more 
or less permanent. Dryness of the mouth is a familiar com¬ 
plaint of public speakers and is purely nervous in origin, since 
it is present only while an address is delivered. Drugs such as 
belladonna, chlortrimeton and the opium derivatives, when ad¬ 
ministered therapeutically for disease, may cause a transitory 
decrease in the secretion of saliva. The dryness of the mouth, 
which is a frequent complaint of patients who have severe emo¬ 
tional disturbances, is usually a subjective symptom, but in 
some instances there may be an actual decrease in salivary 
secretion. Local inflammation or neoplastic disease of a sali¬ 
vary gland may produce an actual decrease in salivation, but 
rarely to the point that the patient is aware of it. Xerostomia 
is frequently associated with severe systemic infections 01 - 
other diseases which cause either unrecognized or inadequately 
treated dehydration, such as those of the liver or kidneys, 
diabetes mellitus, diabetes insipidus, typhoid fever, cholera 
and systemic viral disease. Such diseases, with the exception 
of diabetes mellitus, are infrequently encountered in an oto- 
laryngological practice, but should be kept in mind in evalu¬ 
ating any patient who complains of dryness of the mouth. 

Patients who are afflicted with idiopathic xerostomia are 
miserable. The mucous membrane of the mouth and throat is 
dry and glazed in appearance and the tongue is furrowed, dry 
and rough when palpated with the finger tip. Clumps of tena- 
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cions mucus may be seen on the posterior pharyngeal wall, but 
no secretion can be expressed from the ducts of the principal 
salivary glands. Swallowing solid food is all but impossible 
due to the lack of saliva, and food must be washed down with 
fluid. Consequently, the diet is usually inadequate with respect 
to normal nutritional requirements. The appearance of the 
mouth, tongue and throat in patients with acquired xerostomia 
is similar to that of idiopathic xerostomia but to a lesser de¬ 
gree. The mucous membrane of the mouth and tongue is moist¬ 
ened to a variable extent by saliva which is sticky in consist¬ 
ency when touched with the finger tip or throat stick. Little 
secretion can be expressed from the principal salivary ducts 
and the secretion is more viscid than normal. Some difficulty 
in mastication and swallowing may be experienced at the be¬ 
ginning of a meal but this decreases, for chewing augments 
the salivary flow to some degree. 

Idiopathic xerostomia, in my experience, fails to respond to 
any form of treatment intended to increase the secretion of 
saliva. This is understandable, for sialography demonstrates 
atrophy of the secretory elements of the principal salivary 
glands. Consequently, treatment is limited to improvement in 
the oral hygiene, the use of soothing mouth washes such as 
those containing giycerin, and supplementary vitamins and 
feedings to improve the nutritional status. Similar therapy is 
also beneficial in acquired xerostomia. In addition, augmenting 
the fluid intake with unsweetened lemonade, chewing gum or 
sucking a lemon may be beneficial in acquired xerostomia. 
Nicotinic acid in sufficient dosage to produce mild flushing or 
a sensation of warmth, and pilocarpine in therapeutic doses to 
stimulate the salivary glands may increase the salivary flow. 

CALCULUS FORMATION. 

Salivary calculi are not rare. They occur more frequently 
in male than in female patients. They are situated most com¬ 
monly In the submaxillary gland or its duct, probably because 
the secretion of the submaxillary gland has a greater viscosity 
and a higher protein content than that of the other salivary 
glands; the duct is longer, and the body of the gland is situ¬ 
ated below the level of the buccal orifice so that the rate of ,, 
flow of its secretion is slower .than that of the other glands. 
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Calculi are composed primarily of calcium salts and, although 
their origin is still controversial, investigation suggests that 
they result from precipitation of calcium salts about a nidus 
of bacteria or precipitated mucin. 

Calculi located in the principal salivary gland ducts produce 
symptoms characteristic of obstruction of the duct. The onset 
is most commonly associated with the ingestion of food and is 
ushered in by sharp pain, followed by progressive enlarge¬ 
ment and tenderness of the gland involved. These symptoms 
usually subside completely following the initial attack. As 
further attacks are experienced, the pain becomes less intense, 
the tenderness constant and more pronounced and the swell¬ 
ing of the gland never entirely recedes. Secondary infection 
in some degree occurs almost invariably with recurrent ob¬ 
struction, and purulent material can be expressed from the 
duct. On occasion, a calculus may be extruded spontaneously 
from a duct. When this occurs, relief is obtained from the 
acute symptoms of obstruction but may be followed by per¬ 
sistent enlargement of the gland and tenderness when eating, 
as a result of the development of an inflammatory stricture at 
the site originally occupied by the calculus. 

Calculi within the substance of the gland usually produce 
similar but less severe symptoms than those of duct calculi. 
When infection supervenes, these symptoms become intensi¬ 
fied. Purulent material may be observed as flakes in clear se¬ 
cretion expressed from the gland or as intermittent clumps of 
cloudy, thickened secretion alternating with what appears to 
be normal saliva. When the infectious process involves the 
parenchyma of the gland, frank pus can be expressed from the 
duct. If the infectious process is allowed to proceed without 
interference or progresses in spite of therapy, the development 
of local abscesses and cellulitis is inevitable. 

Calculi located in a duct, particularly when situated near the 
duct orifice, are easily palpable through the buccal mucosa. 
When they are situated in the substance of the gland, however, 
they cannot be palpated unless they ai-e extremely large or are 
incorporated in the buccal surface of the submaxillary gland. 
In most instances, the history is characteristic and when 
coupled with a stone that can be palpated either with the fin- 



LATHROP: DISEASES OF SALIVARY GLAND. 


259 


ger tip or a probe in the duct, the diagnosis is certain. When a 
stone cannot be palpated, Roentgen examination, including an 
intra-oral occlusal film of the suspected gland and duct, often 
will demonstrate the calculus. Not all calculi are of sufficient 
density to be radiopaque, however, and when routine Roentgen 
examination fails to demonstrate a suspected calculus, sialog¬ 
raphy will be successful in establishing the presence of a non¬ 
opaque calculus or of a stricture. 

Calculi in the duct of the submaxillary or parotid gland can 
usually be removed intra-orally without danger if they are sit¬ 
uated completely within the duct. Minute calculi may be ex¬ 
pressed from the duct following dilation of the duct with lac¬ 
rimal dilators. When they ai'e larger and cannot be removed 
by simple dilatation, a linear incision of the duet, using the 
largest lacrimal dilator that can be passed as a guide, will 
permit deliverance of the stone. This latter procedure also 
serves to rectify partial obstruction of a salivary gland sec¬ 
ondary to stricture formation. When larger stones are situ¬ 
ated in the duct just after it leaves the gland or are in the sub¬ 
stance of the submaxillary gland but are palpable just beneath 
the mucous membrane. of the floor of the mouth, removal 
through an intra-oral approach is possible but more difficult. 
When such a situation exists, the calculus must be prevented 
from being pushed farther into the substance of tire gland by 
passing a traction suture through the mucous membrane and 
the substance of the gland posterior to the stone. When this 
has been accomplished, incision of the mucous membrane and 
giand substance directly over the surface of the calculus will 
frequently permit its removal with forceps. Only one attempt 
should be made to remove a stone in this situation because of 
the possibility of injuring the lingual nerve and spreading in¬ 
fection. If this procedure is unsuccessful, excision of the sub- 
maxillai'y giand and its contained calculus is indicated; fur¬ 
thermore, if multiple calculi are present in the substance of 
the gland or if calculi reappear in the duct following previous 
removal, excision of the submaxillary gland is the treatment 
of choice. Calculi situated in the substance of the parotid 
gland are usually located near the beginning of Stensen’s duct, 
and can be removed only through an external approach directly 
over the suspected location of the stone. In every instance in 
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which an acute infectious process is associated with calculus 
formation, the acute process should be controlled by antibiotic 
therapy or other measures before surgery is instituted. 

INFLAMMATION. 

Mumps, or acute epidemic sialadenitis, is the prototype of 
inflammatory disease of the salivary glands. It is a communi¬ 
cable disease, usually occurring in epidemics, and is charac¬ 
terized by swelling, pain and tenderness of the parotid gland 
with.associated fever. Mumps is caused by a filtrable virus 
and, although it may affect persons of all ages, it occurs most 
frequently in patients between the ages of 5 and 15 years. 
The course of the “disease is usually uneventful, but complica¬ 
tions may occur. Orchitis rarely develops before the age of 
puberty, and in adults, during the course of an epidemic, the 
incidence may be quite high. Meningo-encephalitis may occur 
and affect patients of all ages. ’Deafness is occasionally a com¬ 
plication of mumps and is usually irreversible. 

Dux-ing epidemics the diagnosis of mximps is simple. Mumps 
occasionally involves the submaxillai’y glands, but when'these 
glands alone are involved it is only during an epidemic that a 
diagnosis can be established at the time. The blood differential 
count usually exhibits a lymphocytosis and this, together with 
complement fixation and skin tests, may be of help in establish¬ 
ing the diagnosis in the absence of an epidemic or in diffei’enti- 
ating mumps from an acute sialadenitis of bacterial origin. 

Inflammation of the salivary glands of bactei'ia! origin may 
be acute or chronic. The pai-otid gland is most commonly in¬ 
volved unless the suppurative process is secondary to a calcu¬ 
lus, in which case the submaxillary glands are more frequently 
implicated because of the predilection of these glands for cal¬ 
culus formation. Acute parotitis, in my experience, has al¬ 
most invariably been the sequel of dehydration in patients sub¬ 
jected to major abdominal operations or severe debilitating ill¬ 
ness in whom a lowered resistance to infection probably has 
contributed to the establishment of the infection. The route 
bacteria follow to infect the gland has been considered to be 
either hematogenous or by direct extension through the duct. 
It is my opinion that the latter route is the one most often im- 
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plicated. When a patient is inadequately hydrated it is quite 
conceivable that the gland, devoid of its protective flow of se¬ 
cretion, may become infected by retrograde extension of mouth 
flora through the duct, particularly in individuals with poor 
dental hygiene and septic oral cavities. 

Usually only one of the parotid glands is involved by the 
inflammatory process although, on occasion, both may be af¬ 
fected. The onset is sudden and is usually first noted by the 
patient as a tender swelling at the angle of the mandible which 
progressively increases in size and becomes painful. Fever is 
present and the skin overlying- the gland becomes tense, red¬ 
dened and shiny. Inspection of the mouth reveals the quantity 
of saliva to be less than normal with the result that the tongue 
blade used for the examination tends to stick to the mucosa; 
the papilla of the duct is reddened and pouting. On palpation, 
the swollen gland is hot, exquisitely painful and, when pres¬ 
sure is exerted from the back of the gland toward its duct, pus 
is expressed from its orifice. 

On occasion, the parotid gland is involved by direct exten¬ 
sion of a suppurative process situated in the pharyngomaxil- 
lary space. Although the parotid is swollen and painful and 
pus can be expressed from its duct, these symptoms are less 
intense than with the previously described inflammatory proc¬ 
ess. Careful examination of the throat in such cases will reveal 
edema of the tonsillar area on the side of the involved gland, 
which is almost pathognomonic of this condition. Treatment 
is primarily that of pharyngomaxillary space abscess. 

The treatment of acute suppuration of the parotid gland 
which I have found most effective consists of correcting the 
underlying contributory dehydration and instituting adequate 
antibiotic therapy. Initially, the antibiotic is given intra¬ 
venously and thereafter intramuscularly until reports of the 
culture and sensitivity tests of the purulent secretion expressed 
from the parotid duct are obtained. If these tests indicate that 
another antibiotic preparation might prove more effective, it 
is changed at that time. In addition, hot compresses are ap¬ 
plied to the swollen gland and the patient is instructed in 
"milking” the gland. He is urged to do this several times a day. 
If the suppurative process appears to respond slowly or inade 
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quately to this therapy, resolution may be hastened by dilating 
the parotid duct and irrigating the gland with the solution of 
antibiotic. 

Roentgen therapy, in my experience, has been of little if any 
benefit in treating such cases. On one occasion, the therapy 
described proved to be ineffective, and surgical intervention 
was necessary to effect a cure. Although a sui'gical procedure 
is rarely necessary, it can be accomplished without danger to 
the facial nerve and, when indicated, should be instituted with¬ 
out delay. The surface of the parotid gland is easily exposed 
by reflecting the skin and subcutaneous tissue forward from 
an incision in the pretragal crease, beginning at the temporo¬ 
mandibular joint and extending interiorly to terminate 2 or 
3 cm, anterior to and below the angle of the mandible. Once 
the lateral surface of the gland has been exposed, numerous 
incisions are made in the substance of the gland paralleling 
the course of the branches of the facial nerve. These incisions 
in the substance of the gland are then deepened and enlarged 
with blunt forceps to facilitate drainage. The wound is al¬ 
lowed to remain open and secondary closure effected when the 
suppurative process has subsided. 

In my experience, acute sialadenitis of the submaxillary 
gland has always been secondary to obstruction of the duct by 
a calculus. If the stone is accessible and can easily be removed, 
the suppuration usually subsides rapidly. If phlegmon of the 
adjacent tissues is associated with the suppurative process of 
the submaxillary gland, however, medical treatment similar 
to that described for acute parotitis should be instituted and 
the more acute phase of the inflammatory process allowed to 
subside before any attempt is made to remove the stone surgi¬ 
cally. 

Chronic suppuration of the parotid gland occurs relatively 
infrequently. When present, however, it proves to be exceed¬ 
ingly troublesome to the patient, and is characterized by acute 
exacerbations of the suppurative process alternating with pe¬ 
riods of relative quiescence. Its etiology is unknown, but fail¬ 
ure of the initial acute inflammatory process of the gland to 
subside completely or the presence of an inflammatory stric¬ 
ture of the parotid duct or its orifice is probably contributory. 
If the patient is seen during a quiescent stage, the gland may 
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be only slightly enlarged and indurated with purulent secretion 
mixed with clear saliva expressible from the dnct. When the 
patient is suffering from an acute exacerbation, however, it 
cannot be differentiated from an original acute parotitis except 
by the history of similar recurrent attacks. 

Sialography always demonstrates some abnormality of the 
duct or the gland. A stricture of the orifice of the parotid duct 
is usually discovered only while dilating the duct in prepara¬ 
tion for the instillation of lipiodol for sialography. When 
properly carried out, the sialogram of a patient with chronic 
parotitis may demonstrate that the duct system of the gland 
is abnormal in that the principal duct is stenosed or elongated, 
tortuous and dilated. In others, the parotid duct may appear 
normal while the smaller ducts are dilated and irregular in 
outline, with puddling of the lipiodol in the acini. 

Treatment of chronic parotitis is difficult and often unsatis¬ 
factory. Even when an abnormality of the parotid duct, such 
as a stricture, can be eliminated, the suppurative process is 
usually so well established in the gland substance that, al¬ 
though the symptoms are improved, a cure is not obtained. 
Prolonged antibiotic therapy based upon culture and sensitiv¬ 
ity tests frequently causes temporary abatement of the inflam¬ 
matory process and occasionally results in a cure. Frequent 
"milking” of the gland and occasional irrigations of the duct 
to remove accumulated purulent secretion and enhance the 
salivary flow appear to be helpful in reducing the frequency of 
acute exacerbations of the infection. When all else fails and 
the patient demands permanent relief from his symptoms even 
though mild paresis of the facial nerve may ensue, total paroti¬ 
dectomy will effect a cure. 

Chronic suppuration of the submaxillary gland is invariably 
the result of recurrent calculus formation or of extensive irre¬ 
versible damage to the gland substance from a previous calcu¬ 
lus. The treatment of choice is excision of the submaxillary 
gland. 


TUMORS. 

Tumors of the salivary glands are not common, but neither 
are they rare, since it has been estimated that they comprise 
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one to two per cent of all tumors. Considerable controversy 
exists among pathologists as to their histologic classification. 
Although the classification of Foote and Frazell* may not be 
entirely satisfactory, it is one that is similar to the classifica¬ 
tion employed by the pathologists at the hospitals in which I 
operate (see Table II). These neoplasms are predominantly 
of epithelial origin. Those that are considered to be of con¬ 
nective tissue or other origin occur so infrequently that they 
will not be considered in this presentation. 


TABLE II. 

TUMORS OF THE MAJOR SALIVARY GLANDS.* 


A. Mixed Tumor: 1. Benign; 2. Malignant. 

B. Muco-epidermoid Tumor. 

C. Squamous Cell Carcinoma. 

D. Adenocarcinoma: 1. Adenoid cystic carcinoma. 2. Miscellaneous forms: 
a. Trabecular or solid adenocarcinoma; b. Anaplastic adenocarci¬ 
noma ; c. Mucous cell adenocarcinoma ; d. Adenocarcinoma with 
pseudoadamantine pattern. 3. Acinic cell adenocarcinoma. 

E. Papillary Cystadenoma Lymphomatosum. 

F. Oxyphil Cell Adenoma. 

G. Benign Lymplio-epithelial Lesion. 


The majority of the neoplasms of the salivary glands are lo¬ 
cated in the parotid gland and are benign. Clinical differentia¬ 
tion between benign and malignant tumors of the salivary 
glands is usually impossible preoperatively. Pain occurs much 
more commonly as a symptom of malignant disease, but can¬ 
not be relied upon for differential diagnosis as it may be pres¬ 
ent, on occasion, when the tumor is benign. Facial paralysis, 
however, is a positive preoperative indication that the tumor 
is malignant, for it indicates that neoplastic disease has in¬ 
filtrated the facial nerve. On one occasion, however, the pres¬ 
ence of a facial paralysis was misleading. This patient had a 
large, rapidly growing tumor which had recurred not long 


♦Foote, F. W., Jr., and Frazell, E. L.: Tumors of the Major Salivary 
Glands. Washington, X). C., Armed Forces Institute of Pathology, 1954. 
Sec. 4, Fasc. II. 
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after previous excision, and an associated facial paralysis. The 
tumor was freely movable, however, which is not usually the 
case in malignant disease. Careful questioning elicited the 
facts that the current palsy had begun in a period of 24 hours, 
and that the patient had experienced a similar attack several 
years previously from which recovery was incomplete. My 
preoperative impression that the patient had a recurrent mixed 
tumor and a Bell's palsy was confirmed at operation. 

Mixed tumors are the commonest neoplasm affecting the 
salivary glands, and ’their adequate surgical management is 
applicable to all benign tumors of these glands. These tumors 
are usually round or ovoid and are encapsulated. The capsule 
is usually thin and delicate, and frequently minute appendages 
of tumor are attached to it by fibrous strands. Mixed tumors 
have a marked tendency to recur, and for this reason it is im¬ 
portant that every vestige of the tumor be removed at the time 
of the original operation. The recurrent mixed tumor usually 
is a poorly defined aggregate of multiple nodules in contrast 
to the primary tumor, which is almost invariably a solitary 
nodule. This difference in the gross appearance of recurrent 
and primary mixed tumor.? indicates that the former arise 
from foci of the primary tumor left behind at the time of the 
original operation. Such foci of recurrence undoubtedly have 
their origin in the spillage of neoplastic cells when the capsule 
is inadvertently ruptured, or in the minute excrescences of 
tumor tissue allowed to remain when a tumor is enucleated. In 
order to avoid these contributors to recurrent disease, it is nec¬ 
essary that the primary tumor be excised with a wide border of 
grossly normal salivary gland tissue surrounding it. Every 
effort should be made to preserve the facial nerve when the 
lesion is benign. This can be accomplished best at the time of 
the original operation, for there is greater danger that the 
nerve will be injured when recurrent tumor masses must be 
excised. 

Malignant tumors of the salivary glands, such as squamous 
cell carcinoma, do not occur as frequently as benign tumors. 
They are much more difficult to manage satisfactorily. Biopsy 
of a salivary gland tumor in order to establish the histologic 
diagnosis prior to definitive operation is, in general, contra¬ 
indicated. The first surgical procedure should be instituted 
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with the intention of eradicating the neoplasm. If, at opera¬ 
tion, the tumor is thought to be malignant whereas preopera- 
tively it was believed to be benign, biopsy is indicated. If the 
frozen section unequivocally establishes the neoplasm as malig¬ 
nant, a more radical procedure must be considered. If the ac¬ 
curacy of the frozen section diagnosis is questionable, further 
definitive surgery should be delayed until control sections have 
been examined. The extent of a more radical procedure, when 
indicated, will be determined by the histopathological type of 
the malignant tumor, since there are wide differences in the 
clinical behavior of the several types that may be encountered. 
In general, unless the tumor has spread locally to an obviously 
inaccessible region or distant metastases are present, the op¬ 
eration should consist of total excision of the salivary gland 
and a radical neck dissection. When the parotid gland is in¬ 
volved the facial nerve should be sacrificed. There may be in¬ 
stances when all or part of the facial nerve may be preserved, 
but it must be recognized that such conservation carries a cal¬ 
culated risk. If the facial nerve is sacrificed it may be recon¬ 
structed about a week after the original operation, with satis¬ 
factory relief from the facial palsy. If there is any doubt that 
the tumor has been adequately excised, supervoltage radiation 
therapy is indicated. 

MISCELLANEOUS CONDITIONS. 

Chronic asymptomatic enlargement of the parotid glands 
is associated with Mikulicz’s disease, Sjogren's syndrome and 
uveo-parotid fever. The etiology of these conditions is so ob¬ 
scure and they are so rarely encountered in otolaryngological 
practice that they will not be discussed. Chronic hyperplastic 
enlargement of one or more of the salivary glands is occasion¬ 
ally encountered, but the cause of the increase in size of the 
gland is not known. Enlargement of the salivary ducts and 
glands is seen on occasion in glass blowers and musicians who 
play wind instruments; such cases are of interest only in that 
they occur as a result of an occupation. Neurofibromas of the 
facial nerve, lymphomas and branchial cysts occasionally cause 
enlargement of a salivary gland. Their differentiation from 
specific disease of these glands can be established only by 
surgical intervention. 
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Lacerations of the salivary glands resulting in fistula forma¬ 
tion and facial paralysis deserve mention. When an individual 
who has suffered a laceration of the face exhibits a facial pa¬ 
ralysis or leahage of saliva from the wound, the wound should 
be explored with the intention of repairing the severed facial 
nerve and the salivary fistula. This is best accomplished at 
the time the laceration is originally sutured. Salivary fistulas 
which are seen after the laceration has healed are best eradi¬ 
cated by excision of the fistulous tract. The resultant defect in 
the salivary gland is ablated by suturing the gland together, 
without drainage. In my hands, this has proved a more satis¬ 
factory form of treatment than radiation therapy for the man¬ 
agement of salivary fistulas. Delayed repair of the severed fa¬ 
cial-nerve is always tedious and often difficult, but the result 
~ that can be obtained more than justifies the labor involved. 

SUMMARY. 

The major salivary glands not uncommonly exhibit disease. 
In the majority of instances this is due either to a disturbance 
in its development or function, or to involvement by calculus 
formation, inflammation or neoplastic process. Occasionally 
it may be the result of tumors arising from the nerves, blood 
vessels or lymphatics contained in the gland, or in rare in¬ 
stances it is a manifestation of an obscure condition of un¬ 
known etiology such as Mikulicz’s disease, Sjogren’s syndrome 
or uveo-parotid fever. In addition, a salivary fistula and pa¬ 
ralysis of the face may be the residual of a facial laceration 
which involved a salivary gland. 

Congenital anomalies are rare and are best treated by sur¬ 
gical intervention when necessary. Significant secretory dis¬ 
turbances of the glands occur infrequently, but on occasion 
sialorrhea may be a prominent symptom of local disease of the 
mouth or paralysis of the vagus nerve. Xerostomia, whether 
idiopathic or acquired, is a troublesome condition, and its re¬ 
sponse to treatment frequently is unsatisfactory. Calculi oc¬ 
cur most commonly in the submaxillary gland or its duct. They 
should be removed surgically through an intra-oral or external 
approach, depending upon the location of the stone and gland 
involved, but when recurrent or multiple calculi affect the sub¬ 
maxillary gland excision of the gland is the treatment of 
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choice. Acute inflammations occur most frequently in the pa¬ 
rotid gland and usually respond satisfactorily to adequate hy¬ 
dration and antibiotic therapy. Chronic suppurative disease, on 
the other hand, often responds indifferently to medical meas¬ 
ures. Surgical intervention may be required to remove an ob¬ 
struction to the flow of saliva or to remove the entire gland in 
order to effect a cure. 

Tumors of salivary gland origin are either benign or malig¬ 
nant, and their histopathologic classification is somewhat con¬ 
troversial among pathologists. The treatment of these tumors 
is adequate surgical excision. The parotid gland is most fre¬ 
quently involved by neoplastic disease and, in the majority of 
instances, the tumor is benign. Benign lesions, such as mixed 
tumors, should be removed with a wide margin of grossly nor¬ 
mal tissue surrounding the tumor in order to minimize recur¬ 
rence. Enucleation of such tumors is to be condemned, and is 
contrary to the tenets of adequate tumor surgery. Malignant 
tumors require radical excision. As a rule, malignant disease 
of the salivary glands necessitates complete removal of the in¬ 
volved gland, immediately adjacent tissues insofar as possible, 
and a radical neck dissection. No attempt should be made to 
preserve the facial nerve except in rare instances, as it can 
subsequently be reconstructed to avoid a permanent facial pa¬ 
ralysis. 



PRESENT STATUS OF THE OPERATION FOR 
MOBILIZATION OF STAPES.*! 


Richard J. Bellucci, M.D., 

New York, N. Y. 

Considerable interest has developed in the surgery of the 
stapes and oval window since Rosen' described the operation 
for the mobilization of the stapes in 1953. Direct manipu¬ 
lation of the stapes to relieve ankylosis of the footplate was 
attempted by several investigators at the end of the last 
century and, although there were reports of some good results, 
the-operation was abandoned for some undisclosed reason. 
Considerable skepticism was aroused when surgery of the 
stapes was reintroduced in a modified form. 

Until recently few otologists would grant that the stapes 
could be mobilized when fixed by otosclerosis; others believed 
that once mobilized the stapes would quickly become fixed 
again. Some otologists suggested that middle ear adhesions 
and perforations of the ear drum would be frequently en¬ 
countered and would interfere with hearing. It was also sug¬ 
gested that following the operations for the mobilization of 
the stapes the patient would be an unsuitable candidate for 
other rehabilitative procedures. 

Answers to many questions in regard to this surgery can 
be found in this study of 100 cases observed at the Manhattan 
Eye, Ear and Throat Hospital for a period of almost two 
year's. Although we have found sufficient grounds to provide 
answers to some of these anticipated questions many new and 
still unsolved problems have developed. In attempting to 
determine the present status of this surgery we can say that 
a significant contribution has been made in redirecting the 
interest of modern otologists toward the restoration of hear- 


• Head at the Meeting of the Eastern Section American Laryngological, 
Rhinologlcal and Otological Society, Inc, Boston, Mass, January 13 , 1956 

t Prom The Hearing and Speech Clinic and Otology Laboratory, Manhat¬ 
tan Eye, Ear and Throat Hospital, New York City. 

Editor’s Note This ms received in The Laryngoscope Office and accepted 
for publication January 20, 1956 
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ing by surgical procedures on the stapes; however, our studies 
indicate that there are many uncontrollable factors in the 
present technique and further investigation may bring forth 
a new and more reliable method of dealing with the stapes 
and oval window. 

By attempting to discuss the commonly asked questions 
and express our opinions concerning the problems we have 
encountered, we believe we can accurately evaluate this sur¬ 
gery as it stands today and substantiate our views concern¬ 
ing the status of the operation for the mobilization of the 
stapes. 

How often can henring he improved by manipulation of the 
stapes? 

Using the technique and instruments described by Rosen, 
the mobilization of the stapes operation was performed on 
100 patients. In these cases the canal was incised, and the 
tympanic membrane was elevated out of the annulus and 
reflected anteriorly. The mobilization procedure was per¬ 
formed by applying pressure on the anterior sui'face of the 
neck of the stapes in line with the stapedius muscle tendon. 
In this series of cases (see Fig. 1) it was possible apparently 
to mobilize the stapes in 63 of the 100 patients. Thirty-five 
were definitely fractured, and in two cases the stapes was 
found to be mobile. 


Fie- 1 

MOBILIZATION OP THE STAPES 
100 CASES 

Stapes Mobilized 
Stapes Fractuied 
Stapes Found Mobile 


Can hearing he improved, to the serviceable level by success¬ 
fully mobilizing the stapes? 

Although mobilization of the stapes was considered suc¬ 
cessful in 63 of 100 cases, hearing was restored to a service¬ 
able level in only 35 patients. All cases were considered to 
have good preoperative cochlea reserve and fulfilled the cri- 
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term used in accepting patients for the fenetration operation. 
In some patients the postoperative improvement in hearing 
was quite remarkable and approached the normal. This im¬ 
provement was noticed immediately by the patient at the 
time of surgery. In all cases which had a considerable im¬ 
provement in hearing, the stapes was always found solidly 
fixed in the oval window and yielded suddenly when sufficient 
pressure was applied to the neck of the stapes. The stapes 
obtained a degree of motion which approached the normal. 
The Rinne test was found to change from negative to positive 
in the operated ear as soon as the stapes was released from the 
restraining lesion. Examples of what can be achieved under 
the most favorable conditions are the case histories of the fol¬ 
lowing patients (see Figs. 2 A and B). 


Fie. 2 (Case A). 
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S. R. T. Preop. Postop. 

Right 45 db 15 db 

Right Mobilization, September 26, 1955. 


Case A (W. I. L.): A thirty-three-year-old telephone operator who had 
Impaired hearing for six years decided in favor of the mobilization 
operation which was performed on Sept. 26, 1955. The stapes was found 
fixed and upon manipulation became suddenly mobile. The Rinnd test 
changed from negative to positive, and the patient experienced an im¬ 
mediate improvement in hearing to the 15 db level for speech. 





272 


BELLUCCI: MOBILIZATION OF STAPES. 


Fig-. 2 (Case B). 



S. K. T. 45 db Postop. 

Right Preop. 15 db 

Right Mobilization, March 29, 1955. 

Case B (NAC): The preoperative and postoperative audiograms ot this 
thirty-six-year-old female who had been hard of hearing for eight years 
show the degree of hearing improvement possible. The stapes was found 
solidly fixed at the operation performed on March 29, 1955. Upon 
mobilization the patient experienced an immediate improvement in hear- 
bing to this high level of 15 db for speech. The hearing improvement has 
been maintained to date. **. 

A satisfactory initial improvement in hearing of approxi¬ 
mately this degree was obtained in 35 of the 63 patients suc¬ 
cessfully mobilized (see Fig. 3). Cases which followed this 
course of behavior were the most satisfactory as the hearing 
improvement was usually maintained in the postoperative 
period. Only six patients in this group showed any signs of 
regression to the preoperative level. This change was ap¬ 
parent in five patients within two months and after five 
months in the remaining case. Twenty-eight of the 63 cases, 

Fig. 3. 

MOBILIZATION OF THE STAPES 
100 CASES 


Satisfactory Initial Improvement .35 

Improvement Lost Within Two Months .5 

Improvement Lost Within Five Months .1 

Hearing Maintained Over Six Months.29 

Unsatisfactory Initial Improvement .2S 

Stapes Mobilized.. 63 
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however, apparently mobilized, did not obtain the expected 
improvement in hearing. 

Having apparently mobilized the stapes successfully, why 
should there be no improvement in healing in 28 of the 
<$S cases ? 

At the time of surgery the conclusion that the stapes was 
mobilized successfully was based on three unreliable signs of 
stapedial footplate liberation. 1. Before manipulation, except 
in two cases, the stapes was found fixed when palpated. 
After a successful mobilization procedure the stapes became 
free, and movement could be seen in the stapedius muscle 
tendon. 2. The subjective improvement in hearing which fol¬ 
lows immediately "after mobilization of the stapes is a definite 
sign of restoration of stapedial function. There is no ques¬ 
tion when improvement in hearing is substantial as this 
change is unmistakable to the patient and the surgeon. When 
improvement is not considerable this sign of stapedial foot¬ 
plate liberation was found to be less reliable. In one case the 
stapes was definitely fractured and the fractured crura were 
removed. While in the operating room this patient main¬ 
tained that her hearing was definitely improved Subse¬ 
quently she found no change in hearing, and audiometric 
examination showed that hearing in the operated ear was at 
the preoperative level. This demonstrates the unreliability 
of the immediate subjective response as a sign of a suc¬ 
cessful mobilization. S. It was, therefore, necessary to employ 
some objective hearing test in the operating room to assist the 
surgeon in determining whether the stapes was mobilized. A 
sterile 512 tuning fork has been used successfully to deter¬ 
mine changes in stapedial fixation. Before manipulation the 
Rinne was always negative, being heard better by bone conduc¬ 
tion than air conduction. When the stapes was successfully 
mobilized the Rinne test became positive as it was heard 
better by air conduction than by bone conduction. When the 
stapes was fractured the Rinne test remained negative. Many 
patients could not decide at the time of the surgery whether 
improvement in hearing had occurred. The decision to con¬ 
tinue further manipulation was an important one for the 
surgeon. The tuning fork wms found to be a valuable aid at 
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this point in the operation. At times the Rinne would not 
become definitely positive but could be heard equally well by 
air conduction as by bone conduction. This indicated to the 
surgeon that a change had occurred in stapedial fixation and 
no further manipulation was necessary; however, all of these 
are secondary and unreliable signs of what has occurred at 
the footplate of the stapes or in the crura. 

The technique followed in this study is in most cases a blind 
procedure in which the surgeon has no opportunity to 
modify his technique according to the pathology encountered 
or to evaluate the results of the manipulation. It has been 
possible to visualize part of the footplate of the stapes in only 
10 per cent of the cases when the incus and crura of the 
stapes remains undisturbed. In most cases a small part of 
the posterior crus was seen and only rarely could the surgeon 
visualize any part of the more significant anterior crus. As 
great variation occurred in the position of the middle ear 
structure, it was found difficult at times to determine the 
exact angle assumed by the crura. Careful study of these 
poorly visualized structures, however, affords the surgeon 
some help in determining in which direction to apply the mo¬ 
bilizing force. 

Many cases assumed to be mobilized successfully may have 
developed green-stick fractures of the crura or a variety of 
similar injuries. By palpating the neck of the stapes these 
injuries could be misinterpreted as a successful mobilization 
of the footplate. A rather large group of patients, 28 of 63, 
considered successfully mobilized at the time of surgery did 
not obtain the expected improvement in hearing. The poor 
results obtained in this group must go unexplained as we have 
no knowledge of the pathology encountered or what changes 
occurred as a result of manipulation. 

Poor visualization of the region of the oval window prevents 
exact evaluation of another clinical observation which may be 
important. By palpation it was possible to detect three 
different types of stapedial fixation. 1 . The stapes was 
solidly fixed without any resiliency and defied considerable 
pressure. It was assumed that this type of fixation was 
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caused by a massive otosclerotic extension which involved the 
footplate and anterior crus of the stapes. Sufficient visualiza¬ 
tion was possible in one case where the lower half of the 
anterior crus and anterior portion of the footplate were seen 
to be involved in a large otosclerotic mass. Fxacture of the 
crura occurred in almost all cases of solid fixation when 
mobilization was attempted according to the method used in 
this study. 

2. In the second type of fixation the stapes was found to be 
solidly fixed but yielded to moderate pressure on the neck. 
There was complete and sudden mobilization which left the 
stapes liberated, and movement of the head was possible by 
very slight pressure of a probe. In all cases of this type there 
was definite subjective improvement in hearing. The Rinne 
test immediately became positive. It is reasonable to assume 
that the otosclerotic lesion in this type of fixation was a limited 
and narrow filament of bone binding the footplate to the 
oval window. The stapes could be freed under these circum¬ 
stances as the restraining lesion could be overcome with less 
force than was necessary to fracture the crura. 

3. In other cases the stapes was often found to be firmly 
but not solidly fixed. An impression was obtained that fixa¬ 
tion was not caused by a solid lesion. Attempts at mobili¬ 
zation were productive as the stapes was mobilized, but it did 
not become completely and freely movable as previously 
described. There was a residual “set in rubber” feeling when 
the stapes was palpated. At the time of surgery the patient 
experienced a hearing improvement, and the Rinne test may 
have become equal or may have remained negative. The im¬ 
provement in hearing was maintained usually for several 
hours but disappeared within a day or two. Again we have 
no means available to examine the region of the footplate and 
crura in order to determine the basic pathology present at the 
oval window which could be responsible for this type of 
behavior. 

An instrument resembling a nasophai-yngoscope is now 
being developed which may be of assistance in visualizing 
the pathology around the oval window. With it we may be 
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able to understand the factors responsible for the poor re¬ 
sults following an apparently successful mobilization. Our 
experience, therefore, with the mobilization procedure has 
revealed that the liberation of the fixed stapedial footplate 
follows three patterns of behavior. We plan to study in more 
detail the i-esponsible factors involved in each pattern. 

Examples of cases apparently mobilized successfully but 
without the expected improvement in hearing are as follows 
(see Figs. 4 A and B) : 


Fig. 4 (Case A). 
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S. R. T. Preop. Postop. 

Right 60 db 20 db 

Left 55 db 50 db 

Right Fenestration, April 21, 1955. 

Left Mobilization, September 28, 1955. 

Case A (HAL): This 32-year-old female presented a history of impaired 
hearing of ten years' duration. She wore a hearing aid constantly until 
she had a fenestration operation on April 21, 1955 when her hearing im¬ 
proved to the 20 db level for speech. A mobilization was performed 
on the left ear on Sept. 28, 1955. At the time of surgery the patient was 
not sure that an improvement of hearing had occurred, and the Rinnd 
test remained negative. The stapes was found fixed and was considered 
to be mobilized successfully; however, the ossicle did not obtain the 
degree of freedom characteristic of the better result. On returning to 
her room the patient stated that she noticed a moderate improvement in 
hearing, but this lasted only several hours. Subsequent audiometric tests 
reveal that a slight improvement in hearing had occurred; however, the 
Rinnd test had always remained negative. This slight improvement in 
hearing was considered to be far less than was expected, and this 
patient was listed with the unsuccessful results. The basic pathology and 
underlying stapedial behavior demonstrated by this case is not entirely 
clear. 
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FiK 4 (Ca«<> B) 



S R T Preop Postop 
Right 45 db 40 db 
Right Mobilization January 28 1955 

Cage B (DeA) A 34 year old male with a history of impaired hearing 
for five years A sufficient cochlea reserve was found, and a moblliza 
tion operation was performed on the right car The stapes was found 
fixed and mobilized without difficult; It however, did not obtain suf 
flcient mobllitj, and at the time of surgery it was questionable whether 
any improvement in hearing had occurred The RmnS test became equal 
as the patient heard equally well by air conduction as by bone conduction 
Upon arriving at his room he was aware of improved hearing for several 
hours This improvement was lost by the next day and did not return 


Is there any con elation between the audiometuc findings 
and the ability to mobilize the stapes ? 

In this study theie was no consistent pieopeiative observa¬ 
tion which could indicate the possibility of success oi failtne 
of the mobilization piocedure. Patients with severe conductive 
heaung loss weie sometimes mobilized as easily as those 
with a modeiate loss (see Figs 5 A, B and C) 

In Case A, therefoie, we can assume that the otosclerotic 
lesion was a limited one, although it was solid and offering 
complete fixation The cruia m this case v ei e stiong and able 
to withstand the piessuie lequncd to fiee the stapes fiom the 
lestiaming otoscleiotic lesion In Case C the otosdeiotic le¬ 
sion pas assumed to be bioad and the ciuia of the stapes weak 
The pieopenative audiogiam, theiefoie, has not been of as- 
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Fig. 5 (Case A). 



S. B. T. Preop. Postop. 

Left 65 db 20 db 

Left Mobilization, August 11, 1954. 

Case A (MAB): This patient presented a severe preoperative con¬ 
ductive hearing loss. The stapes was found solidly fixed and yielded to 
moderate pressure. It suddenly became free, and the patient experienced 
a remarkable improvement in hearing which has not changed for over 
one year. 
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S. R. T. Preop. Postop. 

Right 55 db 55 db. 

Right Mobilization, November 8, 1955. 

•Case B (ZAN): In this patient a lesser conductive loss was recorded 
than that demonstrated in Case A. At the time of surgery it was pos¬ 
sible to visualize the anterior crus and footplate of the stapes. These 
structures were fixed in a large otosclerotic mass. The crura of the 
stapes were large and strong; but in applying pressure to the neck 
of the stapes the crura were fractured, and no improvement in hearing 
resulted. 


Fig. 5 (Case B). 
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Fig 5 (Case C) 



S K T Preop Poitop 
Left 40 db 45 ib 
Left Mobilization April 2 2955 

Case C (McD) This patient presented a still less conductive loss than 
the previousl> cited cases and uas not successfully mobilized as the 
crura of the stapes nas found to be tbm and unable to stand sufficient 
pressure to liberate the footplate from the restraining lesion Although 
it v, l3 rot possible to visualize the footplate and anterior crus In this 
case it can be assumed that a broad otosclerotic mass prevented sue 
cessful mobilization 

sistance in detei mining which cases could be successfully mo¬ 
bilized and which would lesult m failuie 

How can the conductive hearing loss be explained in the two 
cases found to have mobile stapes ? 

It is indeed impressive to find that pieopeiative ciitena 
foi conductive heaiing loss, m specific ossiculai malfunction, 
is so often reliable In this senes of 100 cases the stapes 
weie found fixed m the oval window in all but two cases 
In one case, although all the pieopeiative heating: tests weie 
indicative of a conductive healing loss, no improvement in 
hearing followed the smgery The stapes was found very 
mobile, no adhesions in the middle eai weie piesent, and no 
pathology was visible in the region of the lound window 

The stapes was found mobile m one othei case There was, 
however, consumable amount of fibious adhesions in fhe 
region of the lound window. When this was removed a 
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flat promontory was found, and no niche was present at the 
round window. This area was replaced by dense fibrous 
tissue. No improvement in hearing followed the attempts to 
remove these adhesions and to manipulate the stapes. 

Is there any significant relationship between the duration of 
deafness and age of the patient loith the ability to 
mobilize the- stapes? 

It has been found possible to mobilize the stapes of older 
patients who have had hearing impairment for many years, 
and the crura have been fractured in relatively young patients 
with hearing impairment of short duration (see Fig. 6). The 
upper and lower limits of age and dui’ation of hearing loss 
of patients who have had improvement of hearing following 
the mobilization operation were found to be not statistically 
different from those cases in which the stapes was fractured. 
This investigation, however, reveals that those patients who 
have had a satisfactory improvement in hearing following 
the mobilization procedure were as a rule younger and had 
loss of hearing of a shorter duration than cases in which the 
crura of the stapes were fractured. We can conclude that 
the possibility of successfully mobilizing the stapes exists 
regardless of age and duration of deafness; however, there is 
a statistical advantage for patients who are younger with 
a relatively short history of impaired hearing. 


Fie. 6. 

MOBILIZATION OP THE STAPES 
100 CASES. 




Stapes 

Mobilized 

Stapes 

Fractured 

Age of 

Patient 

Upper Limit 
Average 

Lower Limit 

57 yrs. 

30.2 yrs. 

19 yrs. 

66 yrs. 
38.0 yrs. 

21 yrs. 

Duration 

of 

Deafness 

Upper Limit 
Average 

Lower Limit 

14 yrs. 

5.6 yrs. 

1 yr. 

21 yrs. 
11.1 yrs. 

1 yr. 


Is tinnitus influenced by a successful mobilization of the 
stapes ? 

Contrary to the general impression, preoperative tinnitus 
was experienced by only 48 per cent of the patients studied 
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(see Fig. 7). A successful mobilization does influence the 
tinnitus as 50 per cent of the successfully mobilized patients 
who had experienced improvement in hearing either lost tin¬ 
nitus or it was considerably diminished. One patient stated 
that roaring tinnitus disappeared after a successful mobiliza¬ 
tion of the stapes; however, approximately three months 
later the tinnitus returned suddenly; from that time she 
noticed the improvement began to diminish, and the audiogram 
gradually approached the preoperative level. When the stapes 
was not mobilized there was no change noted in the character 
and intensity of the tinnitus. 

fib i 

,, TINNITUS 


Incidence of Tinnitus Per Cent 

Present ... — 18% 

Absent - 52% 

Successfully Mobilized Stapes 

Tinnitus Relieved . 50% 

Unsuccessfully Mobilized Stapes 

Tinn itus Unchan ged ___ 100% 


Have any complications occurred following the mobilization 
of the stapes operation? 

In this series of 100 operations the drum was injured in 
14. A small perforation somewhere in the posterior half of 
the ear drum was the usual type of injury encountered. These 
injuries were found to heal quickly and completely. To date 
there are no perforations which remain unhealed. 

Twelve cases have had postoperative infection following 
mobilization of the stapes. This has not been a problem to 
control as the infections responded readily to antibiotics. 
There is no case in this series which developed a chronic 
otorrhea, and.none have required prolonged postoperative 
care of any kind. 

Vertigo was experienced for a few minutes by severs! 
patients during the mobilization prc-osinre. This ~generr'.'S 
occurred when the stapes suddenly iecame free from is 
fixed position One patient comp lz~~c cz vertirm and ^ 
ing after leaving the operating r-ccz. ~ 
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hour. There have been no labyrinthine disturbances of long 
duration. 

Temporary facial paralysis was encountered in one patient 
when too much anesthetic solution was injected into the ex¬ 
ternal auditory canal. The solution entered the region of 
the parotid gland and anesthetized the facial nerve. This 
paralysis lasted three hours. Following this technique no 
surgical injury to the facial nerve can occur; however, this 
surgery deals with the area of the facial nerve, and cases 
are on record where permanent facial paralysis have resulted 
from the mobilization procedure. The surgeon is impressed 
by the wide variation in the position of the middle ear struc¬ 
tures. These variations are of continuing interest for the ex¬ 
perienced otologist, but also provide hazards to the inexpe¬ 
rienced surgeon. 

Having obtained a satisfactory improvement in hearing fol- 
loiving a mobilization of the stapes operation, is the im¬ 
provement maintained'? 

Satisfactory initial improvement in hearing occurred in 
35 of the 100 patients studied. In these cases the stapes 
was found to be fixed, and manipulation restored movement 
to a degree which compared favorably with the normal. In 
the majority of cases this improvement in hearing has been 
maintained; however, our investigations have not extended 
over a sufficient length of time to provide accurate statistics 
regarding stability of these cases. 


Fig. 8. 

MOBILIZATION OF THE STAPES 100 CASES 


Maintenance oE 
Length of Observation 

Hearing Improvement 

Number of Cases 

Over 18 Months 

4 

Over 12 Months 

9 

Over S Months 

13 

Over 6 Months 

3 

Total Cases over 6 Months 

29 


Our observations to date are summarized as follows: As 
the first operation at the Manhattan Eye, Ear and Throat 
Hospital was performed on April 14, 1954, no case in this 
series has been observed for a period longer than 19 months. 
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Cases which had a satisfactory improvement in hearing are 
grouped (see Fig. 8) with respect to the number of months 
the hearing improvement has been maintained. 

Four cases have maintained hearing improvement at the 
original level for over 18 months; nine over 12 months; 13 
cases over eight months, and 3 over six months. Of the 35 
patients who obtained an initial improvement in hearing to a 
satisfactory level, six showed signs of regression and returned 
to the preoperative level of hearing. Five cases lost the initial 
improvement within two months and only one patient, having 
survived this two-month pei'iod, lost the improvement in 
hearing five months postoperatively. It can be assumed, 
therefore, that the improvement in hearing following the 
mobilization of the stapes is usually maintained if the initial 
improvement was not lost within a period of two months. 
Having survived the two-month period, only one patient 
returned to the preoperative level. 

Typical of the cases which were successfully mobilized with 
a satisfactory initial improvement in hearing and subsequently 
lost this improvement within two months, is the following 
case history (see Fig. 9 A). The only case which maintained 


Fie. 9 (Case A>. 

123 250 300 lOOO 2000 4000 8000 



Best Postop. Last Postop. 
25 db 40 db 


S. R. T, Preop. 

Right 50 db __ uu 

Right Mobilization, September 22 , 1955 . 

Case A (ZAD): A 35-year-old female presented a history of impaired 
hearing of four years duration. A right mobilization operation was 
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performed on Sept. 22, 1955. At the time of surgery the stapes obtained 
adequate mobility, and the Rinn4 test changed from negative to positive. 
The patient experienced a satisfactory subjective improvement in hearing, 
and the speech reception threshold was recorded at 25 db level. An 
audiogram performed on Oct. 28, one month postoperatively, when the 
patient noticed a drop in hearing acuity, revealed that regression had 
occurred, and the speech reception threshold was found to be 10 db. 


Pig. 9 (Case B). 



S. R. T. Preop. Best Postop. Last Postop. 

Right 55 db 30 db 45 db 

Right Mobilization, July 21, 1954. 

Case B (ARP): This patient presented a history of unilateral deafness 
of two years’ duration. A mobilization operation was performed on the 
right ear on July 21, 1954. The stapes was found fixed and was suc¬ 
cessfully mobilized. The Rinnd changed from negative to positive, and 
the patient experienced a satisfactory improvement in hearing. Post¬ 
operatively she was able to locate the source of sound without dif- 
diculty. Five months after the surgery the hearing in the operated 
ear became less acute and at present is almost at the preoperative level. 


good recovery for 5 months and then lost the obtained im¬ 
provement is illustrated in Fig. 9 B. 

When the stapes does not obtain sufficient mobility at the 
operation, as was found in 28 of 63 cases, the slight improve¬ 
ment in hearing experienced in the operating room or during 
the first few days after the operation was not maintained, 
and the hearing quickly returned to the preoperative level. 
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Fig. 10 (B). 
Case GRA. 


12S 250 SOO lOOO 2000 4000 8000 



S. R. T. Preop. Postop. 

Right 50 db 15 db 

Left 50 db 15 db 

Right Mobilization, June 24, 1955. 
Left Mobilization, November 5, 1954. 


stapes operation. This is the record of a 29-year-old female 
who had been hard of hearing for fourteen years and wore 
a hearing aid continuously. A mobilization was performed 
on the left ear, Nov. 5, 1954, and the same procedure was 
repeated on the right ear, June 24, 1955. Hearing has been 
improved in-both ears to the 15 db level for speech. 

Fig. 11 shows the audiogram of a 25-year-old female who 
had the fenestration operation performed on the left ear on 
Oct. 21, 1953. The mobilization procedure was performed on 
her right ear on Jan. 10, 1955. Although the preoperative 
conductive hearing loss was found to be much greater in 
the left ear, the side on which the fenestration operation was 
done, the bone conduction was considered to be equal in both 
ears. Both operations yielded satisfactory improvement in 
hearing, and it is possible to compare the degree of hearing 
acuity obtainable from each procedure under similar condi¬ 
tions. Although the postoperative improvement by audio- 
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metry appears to be approximately equal in both ears the 
patient states that the right ear, having had the mobilization 
procedure, is the better at the present time. 

FIe. 11. 

Case BOX. 


125 250 SOO lOOO 2000 4000 8000 
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It can be concluded that improvement in hearing to a very 
high level is more often obtained with the mobilization of the 
stapes operation when individual cases are considered. In 
this study, however, these good results were obtained in 29 
per cent of the cases attempted. With the fenestration opera¬ 
tion, hearing is usually improved to the 20 to 25 db level, but in 
suitable cases hearing has been restored to this level in 70 per 
cent of our cases accepted for surgery. 

Is it possible to perform <i successful fenestration operation 
folloioing an unsuccessful mobilization procedure ? 

The fenestration was performed on two patients following 
an unsuccessful attempt to mobilize the stapes. In both cases 
the stapes was found firmly fixed, and manipulation caused 
fractures of the crura with no improvement in hearing. The 
initial incision for the mobilization has been made routinely 
more superficial than orginally described. Anticipating that 


Fig. 12 (Case A). 
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S. R. T. Preop. Post Mob. Post Fen. 

Left 50 db 60 db 25 db 

Left Mobilization, January 26, 1955. 

Left Fenestration, April 2S, 1955. 

Case A (NOD: A 23-year-old male who presented a history of hearing 
impairment of two years’ duration which was becoming progressively 
worse. He was considered an excellent candidate for rehabilitative sur¬ 
gery, and a mobilization of the stapes operation was attempted on Jan. 
26, 1955. The stapes was found solidly fixed, and the crura were frac¬ 
tured. On April 2S, 1955, the fenestration operation was performed with 
a satisfactory improvement in hearing. 
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the fenestration operation would be necessary as a secondary 
procedure in some cases, the incision in the skin of the external 
auditory canal was made approximately 8 mm. from the 
drum. This would provide a sufficiently large scar-frcc 
tympanomeatal flap to cover the fenestra. In both cases suf¬ 
ficient time elapsed after the mobilization operation for com¬ 
plete healing of the drum and skin of the external auditory 
canal. Three months elapsed in one case and eight months in 
the other. 

Both cases were found to be no more difficult technically 
than a primary fenestration operation. The only signs in 
the middle ear of the previous surgery were a few thin fibrous 
strands in the region of the long process of the incus and an 
irregularity in the annular bone which had been previously 
removed for better visualization of the stapedial muscle tendon. 
Both patients had a normal postoperative course and a satis¬ 
factory improvement in hearing (see Figs. 12 A and B). 


FIs. 12 (Case B>. 
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Should the mobilization operation be routinely attempted 
before fenestration surgery? 

Although the fenestration operation was found to improve 
hearing to the serviceable level inJ70 per cent of our cases 
attempted, the advisability of performing the mobilization 
procedure as a primary operation has become a serious con¬ 
sideration. It has been sufficiently proved that the mobiliza¬ 
tion procedure has few complications and is able to improve 
hearing to a high level. The ear drum and canal require no 
lengthy postoperative care ; however, with the technique com¬ 
monly in use today satisfactory improvement in hearing has 
been possible in only 29 per cent of the cases we attempted. 
Very often, therefore, the patient and surgeon must be pre¬ 
pared to face disappointment. 

Recently I have had the opportunity to discuss the choice 
of surgery with one patient who had been hard of hearing 
for many years. She relied heavily on her hearing aid and 
had become discouraged when she was told that nothing more 
could be done for her hearing. Not entirely satisfied, she de¬ 
cided to have another hearing examination. She was found 
to be an excellent candidate for rehabilitative surgery, and a 
fenestration operation was performed. She obtained satis¬ 
factory improvement in hearing and discontinued the use of 
the hearing aid. Several months later a mobilization opera¬ 
tion was attempted on the other ear. The stapes was found 
to be solidly fixed, and crura were fractured; no improvement 
in hearing resulted. It was at this point that I questioned the 
patient concerning both types of surgery. She admitted that 
she would have been reluctant to accept the possibility of fail¬ 
ure at the time of her first operation; however, knowing well 
what was involved in both surgical procedures and having 
spoken to several patients who had obtained excellent results 
following the operation for the mobilization of the stapes, she 
voluntarily agreed that for the discomfort involved and the 
result possible, she would accept the mobilization procedure as 
the primary step in the rehabilitation program. This discus¬ 
sion crystalizes the position which I believe is most acceptable 
to the patient and surgeon. Understanding the degree of re¬ 
habilitation possible and the relatively small degree of eco¬ 
nomic and physical handicap imposed by the mobilization of 
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the stapes operation, I do not hesitate to recommend this 
surgery as a primary procedure; however, I believe all facts 
concerning both operations should be presented to the pa¬ 
tient clearly and frankly. At the present time, the mobiliza¬ 
tion operation is npt a substitute for the fenestration surgery, 
and I believe that it should not be presented as the only means 
of rehabilitation available to the patient. Both operations can 
be presented to the patient as part of a plan of rehabilitation 
leading ultimately to improved hearing. 

SUMMARY. 

1 . In this study, the mobilization of the stapes operation 
was found to impi-ove hearing in 29 per cent of the cases 
attempted. 

2. Hearing was improved to a very high level by the mobili¬ 
zation of the stapes procedure as the drum and ossicles are 
allowed to remain in their physiological relationship. 

S. In 28 per cent of the cases the stapes, although appar-;. 
ently mobilized, did not obtain satisfactory mobility; con¬ 
sequently the patient did not obtain a satisfactory improve¬ 
ment in hearing. The basic pathology and physiology respon¬ 
sible for these results needs further investigation. 

It. No significant correlation could be established between 
audiometric findings and the ability to mobilize the stapes. 

5. Pathology at the round window can account for conduc¬ 
tive hearing loss which can resemble ankylosis of the foot¬ 
plate of the stapes. Two cases were encountered in this 
series, in which the stapes was not found to be ankylosed. 

6. Although there appeared to be no definite influence of 
age and duration of deafness in the ability to mobilize the 
stapes, satisfactory hearing improvement has been obtained 
more often in younger patients with a shorter history of im¬ 
paired hearing. 

7. Only 48 per cent of patients in this series had pre¬ 
operative tinnitus. Successful mobilization eliminated the 
tinnitus in 50 per cent of the patients successfully mobilized. 

S. No serious complications have been encountered in this 
series of cases. 
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9. In this study, postoperative hearing improvement has 
been maintained for as long as 18 months. Five cases lost 
the initial improvement within two months and one after five 
months. 

10. The fenestration and mobilization operations can re¬ 
store hearing to approximately the same level when best 
cases of each are compared. Excellent results have been ob¬ 
tained more frequently with the mobilization procedure. More 
consistent good results, however, are obtained with the fene¬ 
stration operation. 

11. Following the mobilization of the stapes operation the 
fenestration operation was found not to be more difficult. 

12. Due to the high percentage of failures following the 
mobilization of the stapes operation, careful consideration 
of the patient is necessai'y before this surgery is recommended. 

13. In its present stage of development, the mobilization of 
the stapes operation should be done as the primary procedure 
in most cases; however, both operations should be presented 
to the patient as part of a plan of rehabilitation leading 
ultimately to improved hearing. 

CONCLUSION. 

Although excellent individual results are possible when 
using the present technique for the mobilization of the 
stapes, the large percentage of failures is principally due to 
poor visualization of the stapes and oval window. A better 
understanding of the pathological process involving these 
structures could be the basis for the development of better 
instrumentation and technique which seem necessary to per¬ 
form this surgery with a higher degree of success. 
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SEROUS OTITIS MEDIA/*! 


J. Dudley Singleton, M.D., 

Dallas, Tex. 

The term serous otitis media is used to call attention to the 
presence of a sterile fluid in the middle ear cavity, the tym¬ 
panic end of the Eustachian tube and, not infrequently, in some 
or all of the mastoid air cells. The condition may be acute, 
subacute, or chronic. In consistency the fluid in the tympanum 
may be thin and serous, mucus and stringy, or it may be pres¬ 
ent in the form of a thick, tenacious, gelatine-like mass. 

The presence of such fluid in the middle ear cavity and its 
extensions often presents difficult and perplexing problems in 
the management of these cases. Chronicity magnifies the 
problems. I am sure we all have seen a considerable number 
of patients with fluid in the ear—chronic cases, who had sought 
help early in the course of then disease. Their ears had been 
examined; tuning fork and audiometric tests had been per¬ 
formed; the Eustachian tube had been inflated, often with 
marked but temporary improvement of their symptoms (an 
occurrence which strongly suggests the presence of fluid). A 
diagnosis of a blocked Eustachian tube had been made; they 
were advised that treatment consisting of tubal inflations was 
necessary. This procedure alone was then carried out over a 
varying period of time until the patients finally became dis¬ 
couraged and stopped treatment, or sought help elsewhere. 

Others may have consulted an otolaryngologist only to be 
told that they had a nerve deafness for which nothing could 
be done, and were advised to get a hearing aid. In some cases 
the patients may have had repeated experiences similar to the 
above before an accurate diagnosis was finally made. 
Hoople ,, ' 15 - 1 o an d Rawlins 55 have called attention to the fre- 


* Read at the meeting of the Southern Section of the American 
Lar>ntroloptical Rhinolopical and Otological Society, Inc Houston Texas. 
January 27, 3956 

t department of Otolarj ngologj, Southwestern Medical School of the 
Uni\ersit\ of Texas Dallas 


Editor’s Note This ms received in The Laryngoscope Office and ac¬ 
cepted for publication, February 27, 1956 


293 



294 


SINGLETON: SEROUS OTITIS MEDIA. 


quency with which the diagnosis in these cases is missed, often 
by well trained otolaryngologists. 

The primary purpose of this discussion is to stress the diag¬ 
nosis and treatment of serous otitis media and to present the 
thoughts and procedures of various authors in the manage¬ 
ment of these cases. 

Anatomy: At this time I shall briefly review the anatomy 
and histology of the parts involved in this disease. The Eu¬ 
stachian tube, the tympanic cavity, the mastoid antrum, and 
the mastoid air cells are joined to form a continuous group of 
air-containing channels and spaces. In the adult the Eusta¬ 
chian tube is approximately one and one-half inches long; it 
is composed of an infero-medial membrano-cartilaginovs por¬ 
tion roughly one inch in length and a supero-lateral portion 
about one-half inch long. It constricts at the junction of the 
two parts to form the isthmus which, according to Eggston 
and Wolff, 0 varies greatly in size in different individuals. They 
also state that the tube is relatively higher, shorter, smaller, 
and more distensible at the isthmus in the infant. Under nor¬ 
mal conditions it is opened regularly and periodically with each 
act of swallowing or yawning, by the action of the tensor veli 
palatini muscle. The mucous membrane lining the tube is cov¬ 
ered with ciliated columnar epithelium; it contains many sero- 
mucinous glands of mixed type near its pharyngeal end: there 
are no glands in the bony portion of the tube. According to 
Robison, =0 '- T lateral pharyngeal lymph nodes are in close rela¬ 
tionship with its cartilaginous portion. 

The membranes lining the middle ear and mastoid air cells 
are very delicate, and in the adult there is relatively little sub¬ 
mucosal tissue. In the middle ear the epithelium is of the sim¬ 
ple cuboidal type, while in the mastoid it is of the simple squa¬ 
mous type. The nerves, blood vessels and lymph channels trav¬ 
erse the submucosa; the vessel Avails are extremely delicate. 
There are no glands in the submucosa of the middle ear or mas¬ 
toid ; normally not even goblet cells are present in the mucosa, 
but according to Eggston and Wolff they may appear in the 
presence of infection. When one considers the histologic and 
anatomic structure of the Eustachian tube, tympanum, and 
mastoid, it is clearly apparent that, in the presence of a 
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not be overstressed. Many of the cases that have gone undiag¬ 
nosed would not have been missed if the otolaryngologist had 
taken only a few minutes to listen to the patient’s complaints 
and had taken a history of the case. The onset of symptoms is 
always sudden. 32 One day the patient hears; the next day he 
does not. One or both ears may be involved. Almost in¬ 
variably the patient complains of impaired hearing and a 
stopped-up ear. Autophony is a common symptom with the 
patient describing his voice as sounding abnormally loud, echo¬ 
ing into the affected ear, or sounding as though he were talk¬ 
ing in a well or in a barrel; he may hear or feel the fluid move 
in the ear on changing the position of his head; he may com¬ 
plain of his ear or head feeling full, heavy, blocked, or 
stopped-up on the affected side, or he may comment on the un¬ 
natural sound produced by combing or brushing the hair, or by 
gently manipulating the skin about the auricle on the affected 
side. If the ear is only partially filled with fluid, he may state 
that changes in the position of the head, tilting it forward and 
to the side, result in marked improvement of the hearing and 
relief from the discomfort, only to have the symptoms recur 
when the head is in the upright position (according to Eagle s 
these symptoms are pathognomonic of fluid in the middle ear). 
Often on arising in the morning, the patient may be almost 
free of symptoms, but the deafness and discomfort soon return 
as the fluid reaccumulates in the ear. Tinnitus and vertigo are 
inconstant symptoms. 11 ’ 12 

Young children seldom complain of fluid in the ear; a few 
may complain of head noises. Inattention due to impaired 
hearing and irritability are common symptoms in children. 

Diagnosis: The presence of fluid in the ear should always be 
suspected from the history. Once the condition is suspected, 
a careful examination of the ears should definitely establish 
the diagnosis. 

On inspection the drum membrane is never normal in ap¬ 
pearance: it is usually retracted; rarely it is bulging; fre¬ 
quently it is scarred, thickened, and opaque; occasionally it 
may be red and inflamed following an acute otitis media and 
the administration of antibiotics. A chalky white malleus is 
frequently seen in long standing cases. 2 ’ 5 ’ 7,22 ’ 33 Rarely does one 
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see a partially filled tympanum with a fluid line, a meniscus or 
air bubbles: much more frequently the ear is completely filled 
and, if the drum membrane is fairly normal and translucent, 
it may have a faint yellow appearance due to the amber-col¬ 
ored fluid. In many cases with a full tympanum the drum 
membrane will present a dull silver-gray or blue-gray color 
with a glistening appearance. Rarely one will see a membrane 
that presents a dark slate-blue color ;“•** this appearance indi¬ 
cates involvement of long standing. Davison 3 and Hotchkiss” 
have noted greatly decreased motility of the drum membrane 
in the presence of fluid when using a pneumatic otoscope. As 
an aid in diagnosis, gentle inflation through a catheter and 
auscultation is advised by many. 0 

Hearing tests may prove helpful but, on the other hand, they 
may be misleading. Invaluably, there is some hearing impair¬ 
ment. The hearing loss may be mild or severe; if the disease 
is not superimposed upon a pre-existing nerve deafness, the 
hearing loss will be of the conductive type. The Web-r test 
will lateralize to the affected ear; one must not be led astray 
when hearing tests reveal a nerve type deafness. 

If the history of the case, the appearance of the drum mem¬ 
brane, auscultation, and the hearing tests suggest the presence 
of fluid in the middle ear. but a definite diagnosis still cannot 
be made, a diagnostic puncture is mandatory. 5 ’ 15 " 3533 This 
can be accomplished without anesthesia and with little or no 
pain; even children will often submit to repeated punctures. 
The ears should first be inflated, preferably by the Politzer 
method. I prefer to have the patients lying down; in this posi¬ 
tion they are less likely to move the head and cause pain. The 
opening should be made through the light reflex at right angles 
to the radiating fibers; 33 in this position the opening is more 
likely to remain patent; if fluid is present the opening shook 
be extended and inflation or mild suction may be necessary , 
reveal the presence of fluid. 

Prognosis ; On the whole, the prognosis is good ' 
short duration. Ears containing a small amount 
spond better to treatment than do those filled with 
containing a mucus type fluid are usually more r 
treatment than those containing semis fluid. The • 
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poor in cases where the hearing is improved little or none after 
evacuation of the fluid. Persistent tinnitus after the removal 
of fluid warrants an unfavorable prognosis . 24 Regardless of 
the duration of the condition, the prognosis should not be too 
gloomy, providing the patient experiences a marked improve¬ 
ment in hearing and relief from all other annoying symptoms 
following the evacuation of the fluid from the tympanum. It 
is wise to explain to all of these patients clearly and definitely 
at the time of the diagnosis that the condition may be difficult 
to manage, and that several treatments may be required to 
effect a cure. 

Treatment : In the treatment of serous otitis media the ob¬ 
jective is to rid the middle ear and its extensions of fluid, pre¬ 
vent its recurrence, and restore and preserve the hearing. 
Maximum success in attaining this objective can be expected 
only when one carefully considers and corrects, if possible, the 
underlying etiologic factor or factors; in rare cases this is an 
insurmountable problem. Time does not permit further dis¬ 
cussion of this important phase of management in these cases. 

Local treatment of the condition should be adapted to the 
individual case. In many cases of short duration where a fluid 
line is present and the fluid is thin, as shown by rapid changes 
in position when the head is tilted forward and backward, in¬ 
flation alone may suffice . 28 Inflation should be repeated several 
times at each visit. I prefer the Politzer method. The proce¬ 
dure should be done with the head tilted so that the affected 
ear is up. Inflation should be repeated at daily intervals. If 
the condition does not subside within a few days a paracente¬ 
sis is indicated. If the fluid has been present for a week or 
longer, if it is thick and mucoid, or if it fills the tympanum, 
an immediate paracentesis is indicated. 

There seems to be considerable reluctance on the part of 
many otolaryngologists to open an ear as a therapeutic meas¬ 
ure for this condition. Politzer , 21 in commenting on the proce¬ 
dure, stated that he “considered the operation, after an abun¬ 
dant experience, to be one of the most practically important 
and successful therapeutic expedients in diseases of the ear.” 

Suehs states that the operation is contra-indicated in chil¬ 
dren in the presence of an allergy or hypertrophied and dis- 
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eased adenoids until the offending etiologic factor has been 
brought under control or removed. Inflation should precede 
the procedure; the initial opening should be made through the 
light reflex and, if possible, it should be extended downward 
and backward. To evacuate the fluid completely several infla¬ 
tions by the Politzer or Valsalva methods should be carried 
out at intervals of a few minutes, with the head tilted to the 
affected side. Before leaving the office, the patient should be 
instructed to inflate the ear several times daily by the Valsalva 
method if this can be accomplished; the head should be tilted 
so that the affected ear is downward. Rawlins and Perlman 23 
have developed techniques that enable patients to practice self- 
Politzerization. Self-inflation is a most useful procedure and 
should be much more extensively used; it delays closure of the 
opening, facilitates drainage, relieves congestion in the tym¬ 
panic mucosa, maintains areation, and hastens recovery. 

A tympanum filled with a thick, gelatine-like mass may pre¬ 
sent a most difficult problem. In order to evacuate such a mass, 
one must make a long incision through the drum membrane 
and apply strong spot suction, using a suction tip with a large 
lumen. If this fails, several inflations, preferably by the Po¬ 
litzer method followed by spot suction, may succeed. It is 
sometimes helpful to make a counter opening high in the drum 
membrane . 22 In such cases, Rawlins, after making a free in¬ 
cision in the drum membrane, uses mass suction with simul¬ 
taneous inflation. Evacuation of such a gelatine-like mass in 
children may require a general anesthetic. 

Frequently, following a free incision of the drum membrane 
and thorough evacuation of the fluid from the tympanum, the 
patient goes on to complete recovery; however, continued in¬ 
flations are indicated at stated intervals until one is convinced 
that an early recurrence is not likely. If the opening closes and 
fluid recurs, repeated myringotomies, usually at intervals of 
three to five days, are indicated. 

Now comes the question: What is one to do with those pa¬ 
tients who fail to respond favorably to the usual indicated 
treatment? Jones ,’ 0 in a few cases, has found an autogenous 
vaccine made from cultures from the nasopharynx helpful. 
Budetti and Compere 2 have used ACTH with good results in a 
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few cases that presented clinical symptoms of vasomotor rhin¬ 
itis. Robison, Theobald, 32 and Armstrong 1 advise making a 
semipermanent opening in the drum membrane and describe 
their techniques. Armstrong inserts a piece of small plastic 
tubing 1.5 mm. in diameter into a myringotomy opening and 
leaves it in place from one to five weeks; he reports satisfac¬ 
tory results with no complications in a small series of cases. 
Hotchkiss advises making a small 2 mm. permanent opening 
in the tympanic membrane in selected cases; he uses a modi¬ 
fied corneal punch for creating the opening. 

In cases where symptoms persist because of intramembra- 
nous exudate in the region of the umbo, Wible 34 reports good 
results following a free incision through the affected. part. 
Eagle reports good results when use of the Eustachian cathe¬ 
ter for therapeutic inflations is discontinued. Deep X-ray or 
radium treatment of the nasopharynx in the presence of dis¬ 
eased lymphoid tissue in or about the Eustachian tube is rec¬ 
ommended by some. 20 - 27 

As a last resort, numerous authors advise a simple mas¬ 
toidectomy in selected cases. 5 ’ 7 ' 13 ' 20 Jervy, 18 Lawson, 21 Cody, 4 
and Suehs discuss the indications for mastoid surgery in these 
cases. 

Comments and Summary: Serous otitis media is a common 
disease that presents many perplexing problems; diagnosis of 
the condition is frequently missed. Politzer, as early as 1867, 
recognized and ably described the condition as a definite dis¬ 
ease entity. The anatomic and histologic structures of the mid¬ 
dle ear and its adnexa render them susceptible to changes that 
result in blocking of the tube, creation of a vacuum, and 
transudation of fluid into the tympanum and its extensions. 

Acute and chronic infections involving the tissues of the 
upper respiratory tract are the most common etiologic factors 
in the production of the disease. In chronic recurrent cases, 
allergy is the most common underlying cause. 

The diagnosis should be suspected from the history. Care¬ 
ful examinations of the ears, including a diagnostic puncture, 
should confirm the diagnosis. If the history, symptoms, and 
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the usual examinations do not enable one to make a definite 
diagnosis, a diagnostic puncture becomes mandatory. 

The objective in the treatment of serous otitis media is to 
rid the middle ear and its adnexa of fluid, prevent its recur¬ 
rence, and restore and preserve the hearing. Attainment of 
this objective requires careful consideration and correction, 
if possible, of the underlying cause or causes. Local treatment 
of the condition should be adapted to the individual case. To 
effect a cure, one must evacuate the fluid from the middle ear 
and restore the normal function of the tube. Satisfactory evac¬ 
uation of the fluid in most cases is best accomplished by myr¬ 
ingotomy followed by inflation. When inflation can be accom¬ 
plished by Politzerization, this is the method of choice. In rare 
cases a simple mastoidectomy may be indicated; even this pro¬ 
cedure is not always successful in effecting a cure. 

CONCLUSIONS. 

1 . Serous otitis media is a common disease which, if per¬ 
mitted to become chronic, may produce irreversible changes 
with permanent and disabling deafness. 

2. Diagnosis of the condition is frequently missed, even by 
well-trained otolai-yngologists. The histoi-y should lead one to 
suspect the diagnosis. Careful ear examinations, including a 
diagnostic puncture, should confirm the diagnosis. 

3 . Maximum success in the management of this condition 
can be expected only when one carefully considers and corrects, 
if possible, the underlying etiologic factor or factors combined 
with adequate, well-chosen treatment of the local condition. 
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AMERICAN ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

Home Study Courses 

The 1956-1957 Home Study Courses in the basic sciences 
related to ophthalmology and otolaryngology, which are of¬ 
fered as a part of the educational program of the American 
Academy of Ophthalmology and Otolaryngology, will begin on 
September 1 and continue for a penod of ten months. De¬ 
tailed information and application foims can be seemed from 
Dr. William L. Benedict, the executive secietary-tieasurer of 
the Academy, 100 First Avenue Building, Rochester, Minne¬ 
sota. Registrations should be completed before August 15. 



PROCEDURE FOR HIGH DORSAL RHINOPLASTY * 


Michael M. Wolfe, M.D., 

Philadelphia, Pa. 

Jacques Joseph, 1 of Berlin, is often referred to as the 
father of modern plastic surgery. It was he who originated 
the method whereby the shape of the nose is altered by making 
all incisions inside the nose, resulting in no outside scarring. 
He displayed his inventive genius by devising a complete set of 
instruments in order to carry out this new approach. The 
Joseph technique is the accepted method for the correction 
of nasal deformities, and while minor improvements and 
individual changes have been recorded, the basic principles 
of this technique remain unchanged. 

Doctors Safian, 2 Brown and McDowell 3 have called atten¬ 
tion to the high dorsal nose; otherwise the literature records 
scant information regarding this nasal deformity. 

It is a well-known fact that the angle of the nose on profile, 
ranges from 25 to 35 degrees. A sharp increase in the angle is 
productive of a high dorsal nose. This is not to be confused 
with a large hump nose, where removal of the hump and 
reducing the nose proportionately in all its dimensions will 
afford a nice result. 

The high dorsal type of nose in the main may or may not 
have a hump, is large in all dimensions, and the angle is acute, 
45° or more, which is the dominant factor in the surgical 
approach. 

In the high dorsal type of nose, the entire profile line must 
be lowered (see Fig. 1) in order to attain the desired 
esthetic effect to harmonize with the rest of the facial features 
and stature of the individual (see Fig. 2). As a rule high 
dorsal noses are long and must be shortened (see Fig. 3). 
Here again, the shortening must not be severe, since an over¬ 
corrected naso-Iabial angle is not only unnatural but also 
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the patient; bleeding is reduced to a minimum, and there is 
practically no pain. 

Shortening the nose and narrowing the bridge is ac¬ 
complished in the usual manner so well-known to all who 
perform these corrections. In reference to the latter procedure, 
we have utilized the numerous methods hitherto described. 
Our preference is the orginal Joseph method of using the right 
angle saws for narrowing the nasal bridge. While the chisel 
method is quicker, with less effort on the part of the surgeon, 
the sawing will fracture in a straight line, a method not so 
accurate when the chisel is used. 

Of course every step in a rhinoplasty is important and re¬ 
quires strict attention to details; but reconstruction of the 
nasal tip demands the most stringent attention. Here again, 
numerous instruments have been devised, so that an exact 
amount of alar cartilage is removed from each side. Experi¬ 
ence teaches that rarely are the alar cartilages of the same 
size or shape, even though they may appear so from the 
exterior; therefore, the removal of the same amount of alar 
cartilage on each side will not produce the desired effect. 
The removal or resection of a specific amount of the alar 
cartilage on either side according to the needs, will in the 
final analysis produce nares of more equal size and shape; 
moreover, in a great many instances “splitting” the alar 
cartilages at the dome is all that is necessary, and in some 
cases the alar cartilages require no alteration whatsoever. 
Any over-correction about the nasal tip will produce a 
pinched appearance. This, with a high tilted nose is certainly 
not natural, though frequently seen. 

Many types of dressing have been employed after the 
operation has been completed. Metal splints, dental com¬ 
pounds, a combination of both, various dressings and strap¬ 
pings, all have their advocates. Our preference has been to 
employ the Joseph nasal brace after a small gauze dressing 
is tailored to fit the nose. The thumb screw can be adjusted 
so that the brace fits snugly and again adjusted when the 
patient is seen later in the evening. Should there be consider¬ 
able swelling, or the brace become loose, it can be adjusted 
to the required needs with the thumb screw. This we believe 
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to be superior to any other method, since immobilization can 
be specifically controlled. The brace is worn for two days in 
the average case—dressings are changed daily. A drop of 
sealskin* placed on the leather portion of the brace will secure 
its position. If this is not available, transparent nail polish 
will answer the same purpose, as suggested by Dr. Edward 
T. Litt, of Miami Beach, Fla. 

We have never found any indications for a turbinectomy. 
If the mucous membrane about this structure is passively 
engorged, it can be shrunk to normalcy by numerous methods. 
If the turbinate still produces obstruction, outward fracture 
will produce the desired effect; furthermore, a turbinectomy 
is apt to result in a dry nose. 

Before leaving the operating room the patients ' are in¬ 
structed not to move the upper lip and if talking is necessary, 
to limit the conversation to a few words in the manner of a 
ventriloquist. In addition thereto, if they must sneeze they are 
instructed to force the sneeze through the mouth in a cough¬ 
ing manner. If the above instructions are adhered to,-,post¬ 
operative bleeding is reduced to a minimum and regenera¬ 
tion is hastened. 

These post-operative instructions to the patient are exceed¬ 
ingly important, and a careful search of the literature does 
not reveal their having been recorded before. 

During the period of regeneration, in primary rhinoplasties, 
a certain small percentage of cases will heal with an excess 
of fibrous and granulation tissue. This resultant distortion 
is most commonly observed about the nasal tip and is naturally 
disturbing to the patient and the surgeon. 

It was l’easoned that if Cornbleet 4 was able to produce gross 
shrinkage of keloids to three-fourths of their orginal size we 
might employ the same agent, Hyaluronidase.f 5 as a preven¬ 
tive measure in the production of excess fibrous and granu¬ 
lation tissue. 

The mixture we now employ is 75 units of the Wydase 
added to 18 cc. of 1 per cent novocaine with adrenalin 1-50,000. 

* Sealskin—"Liquid plastic adhesive. Clay-Adams Co., New York, 
f Hvahironidase fVt'ydase) was furnished through the courtesy of Wyeth. 
Inc.. Philadelphia. Pa. 
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r*l£? 8A B Congenital hli,h dorsal nose on a very short girl la especially conspicuous The usual procedure followed 
with removal of the n«s> labial web which Inctiised the length of the upper lip In these tiny Individuals a somewhat 
greiter nasal tilt is Indicated to compensate for her lack of height which will then harmonize with her facial 
features and stature 
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With this mixture the infilti'ation anesthetic diffuses more 
rapidly and does not inflate the structures nor lessen the 
anesthetic properties. During the past year the above mix¬ 
ture lias reduced the number of these distortions by about 
85 per cent. While there is considerably more bleeding dur¬ 
ing the operation, it is felt that if the Hyaluronidase does 
influence the retardation of excess fibrous and granulation 
tissue formation, then the added bleeding is of little conse¬ 
quence. Trypsin* is also being employed to reduce the edema 
and ecchymosis about the eyes with most favorable results. 
Whether these two substances have a synergistic action or 
not, will be reported subsequently. 

After more than a quarter of a century in the field of plastic 
surgery, many new instruments have come to my attention, 
and many so-called new techniques have been advocated, which 
Da Cost a 6 has labeled as “an old egg taken out of cold storage 
and palmed off as fresh.” While a considerable number of 
noteworthy refinements have been developed and individual 
approaches have been described, the basic techniques as con¬ 
ceived by Joseph still remain unchanged and these include 
both the surgical approach and the instruments employed. 

CONCLUSIONS. 

The high dorsal nose is a common nasal deformity and is 
hereditary in nature, yet it is surprising how many will blame 
an injury for this familial characteristic. 

As has been previously stated, in this type of deformity, the 
dorsal elevation of the nose must be reduced drastically in 
the severe types (see Figs. 5 and 6), and lesser in the mild 
elevations (see Figs. 7 and 8) in order to attain an appreciable 
result. The remaining steps to follow in this procedure are 
pursued as necessity demands, which the experienced operator 
can readily observe and continue accordingly; and by ac¬ 
cordingly is meant to harmonize with the rest of the facial 
features and stature of the individual. 

Any over-correction will cany the stamp of a “plastic 
nose,” which is only too readily observed by the layman; in 

* Trypsin (Parenzyme) is being' supplied by the National Drug Company, 
Philadelphia, Pa. 
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fact, mothers coming in for consultation with their offspring 
have often remarked to me, “Oh, yes, I can always tell a nose 
that has been corrected.” A truism, indeed, when the nose 
has not been properly corrected; but if the nose has been 
properly corrected not even the most experienced plastic sur¬ 
geon can detect a rhinoplasty. 
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DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

PROGRAM 1956 

Tuesday, April 3, 1956 
5-30 P.M.— •‘Clinical Conferences 
6 -30 P.M.—Dinner, Dining Room Parkland Hospital 

7:30 P.M.—Program: 

Parkland Hospital, Rooms 101-102 
Personal Experiences in Facilitating Ophthalmic 
Surgery and Use of Contact Lenses in Monocular 
Cataracts 

Dr Everett L. Goar, Houston, Texas 
8:00 P.M.—External Ear Infections 

Dr. E. King Gill, Corpus Christi, Texas 



CLASSROOM DEMONSTRATION IN THE PHYSIOLOGY 
OF THE VOCAL MECHANISM. 

Louis L. Boyarsky, Ph.D., 
and 

Frank Kodman, Jr., Ph.D., 

Lexington, Ky. 

Students taking courses in voice science, experimental 
phonetics, vocal pedagogy or speech pathology usually study 
the vocal mechanism in the form of manikins, preserved 
specimens or visio-audio aids (charts, films and the like). 
To enhance the visible display of certain anatomical and 
physiological relationships of the vocal mechanism the fol¬ 
lowing classroom demonstration is suggested. This consists 
of a series of experiments carried out on an anesthetized 
rabbit. 

PROCEDURE. 

Materials : There is a working advantage in using a large 
rabbit. The anesthetic of choice is intravenous nembutal 0.25 
milligrams per kilogram of body weight. An inexpensive 
electrodyne stimulator (Lab-Tronics, model N 103-B) has 
been found to be practical. 

Musmlature : After the animal shows signs of deep 
anesthesia, it is placed in a dorsal recumbent position. A long 
midline incision is made exposing the pectoral girdle. The 
pectorales are stimulated unilaterally with 5-10 volts, AC, 
75 cps. As a point of interest, the movements of the fore¬ 
limbs are observed and the pectoral origins and insertions 
distinguished. The electrical stimulus may be varied until 
maximum contraction occurs. 

The sternohyoid muscle is then stimulated and its action 
noted. Movements of the head may also occur. To expose 
the trachea and larynx, the sternohyoid is divided in the 
midline. The student can see the movement and elasticity of 
the trachea during inspiration and expiration. 


Editor’s Note: This ms. received in The Laryngocope Office and accepted 
for publication, January 9, 1956. 
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Tile pectorales are next gentiy stripped from their sternal 
attachments so that the external intercostals may be viewed. 
Upon stimulating these muscles the local rostral movement of 
a single rib can be seen. 

Next, attention is centered directly to the laryngeal area. 
Tlie thyrohyoid can be stimulated unilaterally. The action 
of the cricothyroideus also occurs with direct stimulation of 
the muscle. At this point, the instructor may wish to elaborate 
in detail on the role of the individual laryngeal muscles during 
plionation in the human. 

Laryngeal Nerve: A branch of tile inferior laryngeal nerve 
running alongside the trachea is then gently separated from 
it and stimulated so that contraction occurs unilaterally. Care 
should: be taken to avoid the large vein which runs parallel 
with the trachea. Exposing the nerve requires some practice 
on the part of the instructor. 



Vocai Folds: The trachea is severed midway between the 
cricoid and the sternum. Again, the branches of the inferior 
laryngeal nerve are avoided. The upper portion of the severed 
trachea is elevated and illuminated from the side. The move¬ 
ments of the vocal folds are readily visualized by looking into 
the trachea as one would a tube (see Fig. 1). 

The glottis does not close completely. It enlarges during 
the inspiratory movement of the thorax. The glottal move¬ 
ments are a dramatic sight and occur despite the fact that 
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the trachea has been cut. The dynamic relationship between 
glottal movements and breathing are observed readily at the 
low respiratory rate in the anesthetized animal. This part 
of the demonstration is most reinforcing as a teaching device. 
As a climax, the instructor may sever the inferior lai'yngeal 
nerve on one side to obtain unilateral paralysis of the vocal 
folds. 

Diaphragm: Students are usually impressed with the 
diaphragm, its structure and movement during inspiration 
and expiration. By extending the midline incision below the 
diaphragm, its action may be seen and also palpated digitally. 

SUMMARY. 

A classroom exercise for viewing some of the physiological 
aspects of the vocal mechanism has been presented. The 
method is considered to be superior to those restricted to the 
use of inanimate models. The instructor can extemporize 
as he sees fit and readily demonstrate several meaningful 
physiological relationships. With practice, the entire pro¬ 
cedure can be completed in about two hours. 


ANNOUNCEMENT. 

The Mount Sinai Hospital, New York, in affiliation with 
Columbia University announces an intensive postgraduate 
course in Rhinoplasty, Reconstructive Surgery of the Nasal 
Septum and Otoplasty given by Irving B. Goldman, M.D., and 
staff, July 14, 1956, to July 28, 1956. Candidates should apply 
to Registrar for Postgraduate Medical Instruction, The Mount 
Sinai Hospital, 5th Avenue and 100th Street, New York 29, 
New York. 



SIXTH INTERNATIONAL CONGRESS OF 
OTOLARYNGOLOGY. 

At the request of the Sixth International Congress of Oto¬ 
laryngology, the American Express Company has arranged 
three post-Congress tours which will begin May 11, 1957, im¬ 
mediately after the close of the Congress. The tours will run 
concurrently and each will be accompanied by an American 
Express Tour Escort. All three will be in Philadelphia at the 
time of the Sixth International Congress of Bronchoesophagol- 
ogy, May 12 and 13, 1957. Tours 2 and 3 will be in St. Louis 
at the time of the International Congress of Audiology, May 
14, 15 and 16, 1957, and Tour 2 will be in Chicago at the time 
of the International Voice Conference, May 20, 21 and 22, 
1957. Other scientific events and a full social program are 
planned for the major cities visited. The itinerai-ies for the 
tours are as follows: 

Tour 1 (Eastern U. S.): 7 days. Cost $212.00 plus $4.10 
Federal Transportation Tax. Cities to be visited include Bal¬ 
timore, Philadelphia, Boston and New York. 

Tour 2 (Middle West): 17 days. Cost $638.00 plus $15.98 
Federal Transportation Tax. Cities to be visited: Baltimore, 
Philadelphia, St. Louis, Iowa City, Rochester (Minn.), Chi¬ 
cago, Detroit, Niagara Falls, Boston, New York. 

Tour 3 (West Coast): 3 weeks. Cost $838.00 plus $30 ,7 
Federal Transportation Tax. Cities to be visited: Baltimore, 
Philadelphia, St. Louis, Grand Canyon, Los Angeles, San 
Francisco, Chicago, Niagara Falls, New York. 

The prices given include transportation, Pullman ar 1 hotel 
accommodations, meals and handling of baggage. Individual' 
from overseas who purchase tours abroad will be exempt fi?- 
payment of the Federal Transportation Tax. 

For detailed information and complete itineraries. 
municate with the General Secretary Sixth Intern'^ 
Ojolairrgclpgy. 7'•» No. Michigan Are- 
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SCIENTIFIC PROGRAM OF THE AMERICAN 
OTOLOGICAL SOCIETY, INC. 

The Seignory Club, Montebello, P. Q., Canada, 

Friday, May 11, 1956 

I. Address of President—Introduction to a Symposium On 

the Utricle .William J. McNally, M.D. 

II. Microscopic Structure of the Utricle .Catherine A. 

Smith, Ph.D. (By invitation). 

III. The Question of Cortical Representation of the Laby¬ 

rinth .Wilder Penfield, M.D. (By invitation). 

IV. The Importance of the Otolothic Organs in Man Based 

Upon a Specific Test for Utricular Function .Ashton 

Graybiel, M.D. (By invitation). 

V. (a) Postural Vertigo Due to Partial Destruction of the 
Vestibular Nerve; 

(b) Summary of the Symposium .John R. Lindsay, M.D. 

VI. Autoradiographic Studies of the Intimate Structures of 
the Inner Ear ..Leonard F. Belanger, M.D. (By invi¬ 

tation). 

VII. Analogy Between Cochlear Fluid Motion and Formation 
of Surf on Sloping Beaches (Film presentation), 
Jurgen Tonndorf, M.D. (By invitation). 

Saturday, May 12, 1956 

I. Address of the Guest of Honor—Hearing ., Stacy R. 

Guild, Ph.D. 

II. Some Recent Experiments on the Neurophysiology of 
Hearing .Robert Galambos, M.D. (By invitation). 

III. The Part Played by Psycho-Galvanic Skin Resistance. 

Audiometry in the Testing of Hearing of Young Chil¬ 
dren ...Page Statten, M.D. (By invitation), and 

D. E. S. Wishart, M.D. 

IV. Intravascular Agglutination of the Blood: A Factor in 

Certain Diseases and Disorders of the Ear. .Edmund 

P. Fowler, M.D. 

V. The Structure of Bone and Cartilage .—Robert A. 

Robinson, M.D. (By invitation). 

VI. Functional Repair of the Middle Ear in Chronic Otitis 

Media .Professor Dr. H. Wullstein, Wurzburg, 

Germany (By invitation). 
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SCIENTIFIC PROGRAM OF THE SEVENTY-SEVENTH 
ANNUAL MEETING, AMERICAN LARYN- 
GOLOGICAL ASSOCIATION. 

The Seignory Club, Montebello, P. Q, Canada, 

May 13th and 14th, 1956 

Sunday, May 13th 
A M. 

Introduction Guest of Hanoi . . Geoige M. Coates, M D 
Rcmntfcs by the Piesident Bernaul J. McMahon, M.D. 

I. “Humidity as Pioblem in Air Conditioning” Arthur 
W. Pioetz, M.D. Discussor, Lawience R Boies, M D. 

II. "Histamine Releasing Drugs” - F. C. McIntosh, M.D. 
(By invitation). Discussor, Aubiey G Rawlins, M.D 

III. “Otolaryngologic Aspects of Hypometabohsm" Jeiome 

A. Hilgei, M D. Discussoi, Ftancis W. Davison, M D. 

2 00 P M 

IV. “Functional Diseases of the Nose” C. Stewait 

Nash, M D. 

V. “Unusual Virus Diseases in Otolaryngology" Peicy E 
Iieland, M D. 

VI “The Virus Theory of Nasal Polyp Etiology and Its 
Practical Applications" - Fiancis L Weille, M D. 
Discussoi papeis V. and VI, L W. Morrison, M.D 
VII “Management of Non-Mahgnant Growths in the Maxil¬ 
lary Sinus" _ _ 0. E. Van Alyea, M D. 

Discussor, Robei t L, Goodale, M.D. 

VIII “Experimental Tieatment of Recunent Carcinoma of 
the Nasophaiynx With Electrodesiccation, Radioac¬ 
tive Cobalt and X-ray Radiation" . Fiancis 

A. Sooy, M D. Discussor, Harry P Schench, M D 

Monday, May 14th 
A. M 

IX. "Ciliai y Sti earning Tin ough the Larynx" . .Anderson 
C. Hilding, M D. Discussoi, Geoige Edwaid Tiem- 
ble, M D. 
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X. “Electrical Manifestations of Recurrent Laryngeal 

Nerve Fxmction” .John A. Murtagh, M.D. 

Discussor, C. J. Campbell, M.D. (By invitation). 

XI. “Submucosal Compartmentation of the Larynx’’ (Col¬ 
ored Slides).Joel J. Pressman, M.D. 

Discussor, Paul H. Holinger, M.D. 

XII. “Carcinoma of the Larynx” ...Fernand 

Montreuil, M.D. (By invitation). Discussor, Henry 
B. Orton, M.D. 


2:00 P. M. 

XIII. “Benign Growths of the Vocal Cord; a Critical Analysis 

of Pre-operative Diagnosis Compared With Micro¬ 
scopic Diagnosis” .—..Samuel Salinger, M.D. 

Discussor, Francis E. LeJeune, M.D. 

XIV. “Primary Malignant Tumors of the Uvula” ...Fred Z. 

Havens, M.D., Richard C. Ye, M.D. (By invitation). 
Discussor, LeRoy A. Schall, M.D. 

XV. “Presentation of Two Laryngeal Cases” .John B. 

Erich, M.D. 


SCIENTIFIC PROGRAM OF THE AMERICAN 
LARYNGOLOGICAL, RHINOLOGICAL AND 
OTOLOGICAL SOCIETY, INC., 

Sheraton-Mt. Royal Hotel, Montreal, Canada, 

May 15-16-17, 1956 

Tuesday, May 15, 1956 
(Mornings Only). 

9:30 

1. Presidential Remarks .Dean M. Lierle, M.D., 

Iowa City, Iowa. 

Word of Welcome .Mr. Vincent Massey, Governor 

General of Canada. 

9:40 

Introduction of Guest of Honor .Harold I. Lillie, M.D., 

Rochester, Minn. 
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Scientific Session 


9:50 

1. Evolution of Surgical Technique in the Treatment of 

Carcinoma of the Larynx Chevalier L. Jackson, M.D., 
Philadelphia, Pa. (Co-author: Charles M. Norris, M.D., 
Philadelphia, Pa.) No discussion. 

10:10 

2. Developmental and Adult Anatomy of the Auditory Os¬ 

sicles in Relation to the Operation for Mobilization of 

the Stapes in Otosclerotic Deafness ..Barry J. Anson, 

Ph.D. (Med. Sc.), Professor of Anatomy, Northwestern 
University Medical School, Chicago, Illinois (By invi¬ 
tation). Theodore H. Bast, Ph.D. (Med. Sc.), Professor 
of Anatomy, University of Wisconsin Medical School, 
Madison, Wisconsin (By invitation). No discussion. 

10:35 

3. Sick People in a Troubled World .Howard A. Rusk, M.D., 

New York, N. Y„ Associate Editor of the New York 
Times, Professor and Chairman of the Department of 
Rehabilitation and Physical Medicine of New York Uni¬ 
versity’s College of Medicine (By invitation). No dis¬ 
cussion. 

11:20 

15 Minute Recess 

11:35 

J. A Complication of the Stapes Mobilization Operation — 

Motion Picture __Howard P. House, M.D., Los 

Angeles, Calif. No discussion. 

11:55 

5. Some Observations on Plasma Proteins in Relation to Al¬ 

lergy .-.Bram Rose, M.D., Montreal, Canada, Asso¬ 

ciate Professor of Medicine, McGill University (By in¬ 
vitation). No discussion. 

12:25 

6. Intracranial Complications of Otogenous Origin in Chil¬ 

dren Under Two Years of Age—The Role of Anti¬ 
biotics .—H. James Hara, M.D., Los Angeles, Calif. 

12:45 


Open Discussion. 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES. 

(Secretaries of the various societies are requested to keep this 
information up to date). 


AMERICAN OTOLOGICAL SOCIETY. 

President: Dr. Wm. J. McNally, 1509 Sherbrooke St., West Montreal 
25, Canada. 

Vice-President: Dr. John R. Lindsay, 950 E. 59th St., Chicago 37, Ill. 

Secretary-Treasurer: Dr. Lawrence R. Boies, University Hospital, Minne¬ 
apolis 14, Minn. 

Editor-Librarian: Dr. Henry L. Williams, Mayo Clinic, Rochester, Minn. 

Meeting: Seignory Club, Montebello, P. Q„ Canada, May, 1956. 

AMERICAN LARYNGOLOGICAL ASSOCIATION. 

President: Bernard J. McMahon, 8230 Forsyth Blvd., Clayton 24, Mo. 

First Vice-President: Robert L. Goodale, 330 Dartmouth St., Boston, 
Mass. 

Second Vice-President: Paul H. Holinger, 700 North Michigan Ave., 
Chicago 11, Ill. 

Secretary: Harry P. Schenck, 326 South 19th St., Philadelphia 3, Pa. 

Treasurer: Fred W. Nixon, 1027 Rose Building, Cleveland, Ohio. 

Librarian, Historian and Editor: Edwin N. Broyles, 1100 North Charles 
St., Baltimore, Md. 

Meeting: Seignory Club, Montebello, P. Q„ Canada, May, 1956. 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC. 

President: Dr. Dean M. Lierle, Iowa City, Iowa. 

President-Elect: Dr. Percy Ireland, Toronto, Canada. 

Secretary: Dr. C. Stewart Nash, 277 Alexander St., Rochester, N. Y. 
Meeting: Mount Royal Hotel, Montreal, Canada, May, 1956. 


AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY. 
Chairman: John R. Lindsay, M.D., Chicago, Ill. 

Vice-Chairman: James W. McLaurin, M.D., Baton Rouge, La. 

Secretary: Hugh A. Kuhn, M.D., Hammond, Ind. 

Representative to Scientific Exhibit: Walter Heck, M.D., San Francisco, 
Calif. 

Section Delegate: Gordon Harkness, M.D., Davenport, Iowa. 

Alternate Delegate: Dean Lierle, M.D., Iowa City, Iowa. 

AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY. 

President: Dr. Algernon B. Reese, 73 East 71st St., New York 21, N. Y. 
Executive Secretary: Dr. William L. Benedict, Mayo Clinic, Rochester, 
Minn. 


AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION. 
President: Dr. Daniel S. Cunning, 115 East 65th St., New York 21, N. Y. 
Secretary: Dr, F. Johnson Putney, 1719 Rittenhouse Square, Philadel¬ 
phia, Pa. 

Meeting: Sheraton Mount Royal Hotel, Montreal, Canada, May 15-16, 
1956 (afternoons only). 

AMERICAN BOARD OF OTOLARYNGOLOGY. 

Meeting: Palmer House, Chicago, Ill., October, 1956. 
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THE AMERICAN RHiNOLOGIC SOCIETY 
President Dr Ralph H Riggs 1513 Line Ave Shreveport, La 
Secretary Dr James Chessen, 1829 High St, Denver, Colo 
Annual Clinical Session Illinois Masonic Hospital, Chicago, Illinois, 
October, 1956 

Annual Meeting Palmer House, Chicago Illinois October, 1956 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY. 

President Dr D M Lierle, University Hospital Iowa City, Iowa 
Secretary Treasurer Dr Michael H Barone, 468 Delaware Ave, Buffalo 
2, N Y 

Meeting Palmer House, Chicago, III, October 1956 


AMERICAN OTOR HI NOLOG 1C SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY. 

President Dr Joseph Gilbert, 211 E 61st St, New York N Y 
Vice President Dr Kenneth HInderer, 402 Medical Arts Bldg Pitts 
burgh Pa 

Secretary Dr Louis Joel Felt 66 Park Ave, New York 16 N Y 
Treasurer Dr Armand L Caron, 36 Pleasant St, Worcbester, Mass 


PAN AMERICAN ASSOCIATION OF OTO-RHINO LARYNGOLOGY 
AND BRONCHOESOPHAGOLOGY 
Piesident Dr J M Tato A 2 cuenaga 235 Buenos Aires Argentina 
Executive Secretary Dr Chevalier L Jackson, 3401 N Broad St, Phila- 
delphia 40, Pa, U S A 

General Secretary Dr C E Munoz MacCormick P O Box 9111, San 
turre 29 Puerto Rico 

Meeting Fifth Pan American Congress of Oto-Rhino Laryngology and 
Broncho Esophagoloay 

Time "nd Place April S 12, 1956, San Juan, Puerto Rico 
President Dr J H Font Medical Arts Bldg San Juan P R 


SIXTH INTERNATIONAL CONGRESS OF OTOLARYNGOLOGY 
President Dr Arthur W Proetz, Beaumont Bldg, St Louis, Mo 
General Secretary Dr Paul Hollnger, 700 No Michigan Ave Chicago 

(11), m 

Meeting Statler Hotel Washington, D C, Mai 6-10, 1957 

THE PHILADELPHIA LARYNGOLOG1CAL SOCIETY 
President Dr William J Hltschler 
Vice President Dr Chevalier L Jackson 
Treasurer Dr John J O Keefe 
Secretary Dr Joseph P Atkins 
Historian Dr Herman B Cohen 

Executive Committee Dr Thomas F Furlong, Jr, Dr William A Lell 
Dr Harry P Scbenck, Dr Benjamin H Shuster, exofflcfo 

BALTIMORE NOSE AND THROAT SOCIETY 
Chairman Dr Walter E Loch 1039 No Calvert St Baltimore Maryland 
Secretary Treasurer Dr Theodore A Schwartz 

CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 
President Paul H Holinger 700 No Michigan Chicago 11, III 
Vice-President Dr Jack Allan Weiss, 309 No Wabash Ave Chicago 3 111 
Secretary-Treaaurer Dr Stanton A Friedberg 122 So Michigan Ave 
Chicago, Ill 

Meeting First Monday of each Month. October through May 
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OTOSCLEROSIS STUDY GROUP. 

President: Dr. Gordon D. Hoople, 1100 East Genesee St, Syracuse, N. Y. 
Secretary: Dr. Lawrence R. Boies, University Hospital, Minneapolis 14, 
Minn. 

Meeting: Palmer House, Chicago, Ill., October, 1956. 

CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. G. C. Otrich, Belleville, Ill. 

President-Elect: Dr. Phil R. McGrath, Peoria, Ill. 

Secretary-Treasurer: Dr. Alfred G. Schultz, Jacksonville, Ill. 

MISSISSIPPI VALLEY MEDICAL SOCIETY. 

President: Dr. Arthur S. Bristow, Princeton, Mo. 

Secretary-Treasurer: Dr. Harold Swanberg, Quincy, Ill. 

Assistant Secretary-Treasurer: Dr. Jacob E. Reisch, Springfield, Ill. 

THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA. 

Chairman: Dr. J. L. Levine. 

Vice-Chairman: Dr. Russell Page. 

Secretary: Dr. James J. McFarland. 

Treasurer: Dr. Edward M. O’Brien. 

Meetings are held the second Tuesday of September, November, January, 
March and May, at 6:30 P.M. 

Place: Army and Navy Club, Washington, D. C. 

SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY. 

Chairman: Dr. Frederick A. Holden, Medical Arts Building, Baltimore 1, 
Maryland, 

Chairman-Elect: Dr. Sherman B. Forbes, 706 Franklin Street, Tampa 2, 
Florida. 

Vice-Chairman: Dr. William J. G. Davis, 1632 K Street, N. W., Washing¬ 
ton 6, D. C. 

Secretary: Dr. G. Slaughter Fitz-Hugh, 104 East Market Street, Charlottes¬ 
ville, Virginia. 

THE VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Howard L. Mitchell, Lexington, Va. 

President-Elect: Dr. L. Benjamin Sheppard, 301 Medical Arts Building, 
Richmond 19, Va. 

Vice-President: Dr. Edgar Childrey, Jr., Professional Building, Richmond, 
Va. 

Secretary-Treasurer: Dr. Maynard P. Smith, 600 Professional Building. 
Richmond, Va. 

Annual Meeting: May 26 - June 2, 1956. 

WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. James K. Stewart, Wheeling, W. Va. 

Secretary-Treasurer: Dr. Frederick C. Reel, Charleston, W. Va. 

THE LOUISIANA-MISSISSIPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY. 

President: Dr. W. L. Hughes, Lamar Life Bldg., Jackson. Miss. 
Vice-President: Dr. Ralph H. Riggs, 1513 Line Ave., Shreveport, La. 
Secretary: Dr. Edley H. Jones, 1301 Washington St., Vicksburg, Miss. 
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NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY. 
President: Dr. J. C. Peele, Kinston Clinic, Kinston, N. C. 
Vice-President: Dr. George E. Bradford, Winston-Salem, N. C. 
Secretary-Treasurer: Dr. J. D. Stratton, 1012 Kings Drive, Charlotte 7, 
N. C. 

Meeting: George Vanderbilt Hotel, Asheville, N. C., Sept. 16-19, 1956. 

SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President: Dr. Norman Eaddy, Sumter, S. Car. 

Vice-President: Dr. J. H. Gressette, Orangeburg, S. Car. 
Secretary-Treasurer: Dr. Roderick Macdonald, 333 East Main St., Rock 
Hitt, S. Car. 

Meeting jointly with the North Carolina Eye, Ear, Nose and Throat 
Society, George Vanderbilt Hotel, Asheville, N. Car., Sept. 17-18-19, 
1956. 


FLORIDA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Chas. C. Grace, 145 King St., St. Augustine, Fla. 
President-Elect: Dr. Jos. W. Taylor, 706 Franklin St., Tampa, Fla. 
Secretary-Treasurer: Dr. Carl S. McLemore, 1217 Kuhl Ave., Orlando, Fla. 

THE GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY. 

President: Dr. A. R. Hollender, 605 Lincoln Road, Miami Beach, Fla. 
Vice-President: Dr. Curtis D. Benton, Jr. 

Secretary: Dr. James H. Mendel, Jr., 7241 Red Road, Miami, Fla, 
Meeting: Quarterly, at Seven Seas Restaurant, February, May, October, 
and December. 

DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Edwin G. Grafton. 

Vice-President: Dr. L. A. Furchgott. 

Secretary-Treasurer: Dr. Hal W. Maxwell. 

LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Leland R. House, M.D. 

Secietary-Treasurer: Sol Rome, M.D. 

Chairman of Ophthalmology Section: Stephen J. Popovich, M.D. 

Secretary of Ophthalmology Section: Richard Kratz, M.D. 

Chairman of Otolaryngology Section: Harold Boyd, M.D. 

Secretary of Otolaryngology Section: Howard G. Gottschaik. M.D. 

Place: Los Angeles County Medical Association Building, 1925 Wilshir^ 
Boulevard, Los Angeles, California. 

Time: 6:00 P.M., first Monday of each month from September to June 
inclusive—Otolaryngology Section. 6:00 PAL, first Thursday of each 
month from September to June inclusive—Ophthalmology Section. 

PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY, 

President: Lester T. Jones, M.D., 624 Medical Arts Bldg., Portland (57, 
Oregon. 

Secretary.Treasurer: Dr. John F. Tolsn, 3«S -trth Are.. Se 3 ttl» ( 5 ) 

Meeting: April 15-19, 1955. 
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THE RESEARCH STUDY CLUB OF LOS ANGELES, INC. 

Hon, Chairman: Dr. Isaac H. Jones, 635 S. Westlake Ave., Los Angeles 
57, Calif. 

Chairman: Dr. Orrie E. Ghrist, 210 N. Central Ave., Glendale, Calif. 
Treasurer: Dr. Norman Jesberg, 500 So. Lucas Ave., Los Angeles 17, Calif. 
Otolaryngology: Dr. Russell M. Decker, 65 N. Madison Ave., Pasadena 
1, Calif. 

Ophthalmology: Dr. Warren A. Wilson, 1930 Wilshire Blvd., Los An¬ 
geles 57, Calif. 

Mid-Winter Clinical Convention annually, the last two weeks in January 
at Los Angeles, Calif. 

PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Clifton E. Benson, Bremerton, Wash. 

President-Elect: Dr. Carl D. F. Jensen, Seattle, Wash. 

Secretary: Dr. Willard F. Goff, 1216 Fourth Ave., Seattle, Wash. 


CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D’OTOLARYNGOLOGIE 

President: Dr. G. S. Gorrell. 110 Medical Arts Bldg., Calgary, Alta. 
Secretary: Dr. G. Arnold Henry, liO St. George St., Toronto, Ontario. 
Meeting: June 6-7, 1956, Chateau Frontenac, Quebec, Canada. 

INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY. 

President: Dr. Antonio da Costa Quinta, Lisbon, Portugal. 

Secretary: Dr. Chevalier L. Jackson, 3401 N. Broad St., Philadelphia 40. 

Pa.. TJ. S. A. 

Meeting: 


FOURTH LATIN-AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA. 


President: Dr. Dario. 

Secretary: 

Meeting: Lima, Peru, 1957. 

SOC1EDAD NACIONAL DE CIRUGIA OF CUBA. 

Presidente: Dr. Reinaldo de Villiers. 

Vicepresldente: Dr. Cdsar Cabrera Calderln, 

Secretario: Dr. Josd Xirau. 

Tesorero: Dr. Alfredo M. Petit. 

Vocal: Dr. JosS Gross. 

Vocal: Dr. Pedro Hern&ndez Gonzalo. 

FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY. 

President: Dr. Victor M. Noubleau, San Salvador. 

Secretary-Treasurer: Dr. Hector R. Silva, Calle Arce No. 84, San Salva¬ 
dor, El Salvador, Central America. 

SOCIEDAD CUBANA DE OTO-LAR1NGOLOGIA. 

President: Dr. Reinaldo de Villiers. 

Vice-President: Dr. Jorge de Cdrdenas. 

Secretary: Dr. Pablo Hernandez. 
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SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA 
President©: Dr, Frank Canosa Lorenzo. 

Vice-Fresidente; Dr. Julio SanguiJy, 

Secretario: Dr. Juan Portuondo de Castro. 

Tesorero: Dr. Luis Ortega Verdea. 

MEXICAN ASSOCIATION OF PLASTIC SURGEONS. 
President: Dr. Cesar LaBotde, Mexico, D. F. 

Vice-President: Dr. M. Gonzalez Ulloa, Mexico, D. F. 

Secretary: Dj. Juan de Dios Peza, Mexico, D. F. 

FEDERACION ARGENTINA, 

OE SOC1EDADES OE OTORRINOLARINGOLOGIA. 
Secretary of the Interior: Prof. Dr. AtiUo Viale del Carrll. 
Secretary of Exterior: Dr. Aldo G. Bemorino. 

Secretary Treasury: Prof. Dr. Antonio Carrascosa. 
Pro-Secretary of the Interior: Prof. Dr. Carlos P. Mercandino. 
Pro-Secretary of the Exterior: Prof, Dr. Jaime A. del Sel. 
Pro-Secretary of the Treasury: Dr. Jorge Zubi 2 arreta. 

BUENOS AIRES CLUB OTOLAR1NGOLOGICO 
presidente * Dr. K. Segre. 

Vlce-Presidente: Dr. A. P. Belou. 

Secretary: Dr. S. A. Aranz. 

Pro-Sef'retario: Dr. J. M. Tato. 

Tesorero: Dr. F. Games. 

Pro-Teaorero; Dr. J. A. Bello. 


SOCIEDAD COLOMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLOMBIA). 
Presidente: Dr. Alfonso Tribin P. 

Secretario. Dr. Felix E. Lozano. 

Tesorero: Dr. Mario Arenas A. 

ASOC1ACION DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 
Presidente: Dr. Julio Quevedo. 15 Calle Orlente No. 5. 

First Vice-Presldente: Dr. Hdctor Cruz, Sa Avenida Sur No. 72. 
Second Vice-Presldente: Dr. Josd Luis Escamilla, 5a Calle Ponlente 
No. 48. 

Secretario-Tesorero: Dr. Horace Polanco, 13 Calle Ponlente No. 9-D 

SOCIEDAD DE OTO-RlNO-LARINGOLOGIA, 

COLEGIO MEDICO DE EL SALVADOR. SAN SALVADOR, C. A. 
President: Dr. Salvador Mixco Pinto. 

Secretary: Dr. Daniel Alfredo Alfaro. 

Treasurer: Dr. Antonio Pineda M. 

SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA. 
Presidente: Dr. D. Adolfo Hlnojar Pons. 

Vice-Presldente: Dr. D. Jose Perez Mateos. 

Secretario General: Dr. D. Francisco Maraftes. 

Tesorero: Dr. D. Ernesto Alonso Ferrer. 

SOCIEDAD OTO-RINO.LARINGOLOGIA DE LOS 
HOSPITALES DE MADRID 
Presidente: Dr. Don Fernando BelUAn Castillo. 

Secretario General: Dr. Don Alfonso Vassallo de MumberL 
Tesorero: Dr. Don Rafael Garcia Tapia. 
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PORTUGUESE OTORHINOLARYNGOLICAL SOCIETY. 
President: Dr. Albert Luis de Mendonca. 

Secretary: Dr. Antonio da Costa Quinta, Avenida de Liberdade 65, 1° 
Lisbon. 

SOC1EDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 

E DE 

BRONCO-ESOFAGOLOG1A 
Presidente: Dr. Alberto Luis de Mendonca. 

Vice-Presidente: Dr. Jaime de Magalhaes. 

1. ° Secretario: Dr. Antonio da Costa Quinta. 

2. ° Secretario: Dr. Albano Coelho. 

Tesoureiro: Dr. Jose Antonio de Campos Henriques. 

Vogais: Dr. Teofilo Esquivel. 

Dr. Antonio Cancela de Amorim. 

Sede: Avenida da Liberdade, 65, l.°, Lisboa. 

SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA. 

Presidente: Dr. Aldo Remorino. 

Vice-Presidente: Dr. Luis E. Olsen. 

Secretario: Dr. Eugenio Romero Diaz. 

Tesorero: Dr. Juan Manuel Pradales. 

Vocales: Dr. Osvaldo Suarez, Dr. Nondier Aals R.. Dr. Jorge Bergallo 
Yofre. 

ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA, SPAIN. 
Presidente: Dr. J. Abello. 

Vice-Presdente: Dr. Luis Sune Medan. 

Secretario: Dr. Jorge Perelld, 319 Provenza, Barcelona. 

Vice-Secretario: Dr. A. Pinart. 

Vocal: Dr. J. M. Ferrando. 


ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER — 
CAMPINAS. 

President: Dr. Heitor Nascimento. 

First Secretary: Dr. Roberto Barbosa. 

Second Secretary: Dr. Roberto Franco do Amaral. 

Librarian-Treasurer: Dr. Leoncio de Souza Queiroz. 

Editors lor the Archives of the Society: Dr. Guedes de Melo Filno 
Dr. Penido Burnier and Dr. Gabriel Porto. 


SOCIEDAD MEXICANA DE OTORRINOLARINGOLOGIA 
Apartado Postal 21815 
Mexico, D. F. 

Honorary President: Dr. Ricardo Tapia y Ferndndez. 
President-Elect: Dr. Miguel Arroyo Guijosa. 

Secretary: Dr. Luis Vaquero. 

Secretary-Elect: Dr. Benjamin Macias Jimdnez. 

Treasurer: Dr. Rubdn Mingram Camargo. 

Meeting: May 5, 1956. 


THE NETHERLANDS SOCIETY OF OTO-RHINO-LARYNGOLOGY. 
(Nederlandsche Keel-Neus-Oorheelkundige Vereeniging.) 
President: Dr. J. Kuilman, Surinamestraat 19—Den Haag. 

Secretary: Dr. W. H. Struben, J. J. Viottastraat 1—Amsterdam. 
Treasurer: Mrs. F. Velleman-Pinto, Jac Obrechtstraat 66—Amsterdam. 
Librarian: Dr. P. G. Gerlings, J. J. Viottastraat 4—Amsterdam. 
Members: Dr. J. de Graaf, Dr. S. Muller, Dr. H. Navis. 
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PRESENT STATUS OF STAPEDOLYSIS 
(STAPES MOBILIZATION).""tt 

Victor Goodhill, M.D., 

Los Angeles, Calif. 

It is difficult to assess the present status of the revived 
stapes mobilization (stapedolysis) procedure for otosclerosis. 
Barely two years have passed since Rosen 1 re-awakened our 
interest in the direct approach to the ankylosed stapes foot¬ 
plate. Since then otologists have begun to reconsider the ap¬ 
proach which first advocated by KesseP in 1876, became well 
advanced by 1890, when Miot J published some astute observa • 
tions on the subject. 

In the past year much heat has been generated, but little 
light shed on this otologic chapter. The earlier failures in the 
stapes approach, and recent refinements and successes in fenes¬ 
tration surgery, obviously created a skeptical attitude toward 
this revival. 

A presentation of my present views on surgical physiology, 
selection of candidates and technique will be followed by an 
analysis of results in 189 cases. 


I. SURGICAL PHYSIOLOGY. 

Basic acoustic and anatomico-pathological differences exist 
between fenestration and stapedolysis. Since the fenestration 
operation is a detour procedure, and one in which the approach 
to the perilymphatic vestibule is remote from the otosclerotic 
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focus, it may be regarded as a precise procedure for a specific 
purpose: namely, the rerouting of acoustic energy across a new 
air-perilymph junction to take the place of the closed oval win¬ 
dow footplate region. The stapedolysis approach, however, 
directly attacks the very pathologic lesion which is responsible 
for the interruption of sound transmission across the natural 
oval window air-perilymph junction. Since the otoselerotic dis¬ 
ease process may occur in many varieties and in many quanti¬ 
tative degrees at this junction, no one operative procedure can 
be standardized and used in all cases in the same manner as 
the fenestration operation. This makes necessary a different 
conception of surgical attack for the direct or stapedolysis ap¬ 
proach. 

In the treatment of otosclerosis, the fenestration operation 
has a far more limited audiologic application than the stape¬ 
dolysis approach. A physiologic deficit must occur in fenestra¬ 
tion surgery, due to the almost complete loss of the impedance 
matching mechanism of the middle ear; therefore, the post¬ 
operative air conduction will seldom be better than 15 db be¬ 
low the preoperative bone conduction level. Since an average 
of 30 db loss in the speech frequencies is the lowest limit ade¬ 
quate for restoration of practical unaided hearing, it is neces¬ 
sary to start out with a good bone conduction level, one not 
lower than 15 to 20 db in the speech frequencies. 

In stapedolysis the surgical objective is lysis of obstruction 
in the stapediovestibular junction so that remobilization of the 
footplate to air-borne sound may occur. Under ideal condi¬ 
tions, this approach completely respects the integrity of the 
tympanic membrane-ossicular chain mechanism so that the 
mechanical advantage of this impedance matching mechanism 
is not lost. 

Upon achievement of maximum lysis surgically, it is pos¬ 
sible to expect an almost complete eradication of the conductive 
block and an elimination of the bone-air gap, so that hearing 
postoperatively approaches the preoperative bone conduction 
level. In some cases this level will even be surpassed due to 
improved perilymph mobility. 

Even though there is no minimal physiological deficit in 
stapedolysis comparable to that in fenestration, it must be 
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recognized that deficits do occur. These deficits are either of 
pathologic origin or due to surgical complications. 

II. SELECTION OF CANDIDATES. 

Because of the above physiologic differences, one can ex¬ 
pect greater flexibility in the application of stapedolysis, clin¬ 
ically. Thus, the patient with a 30 db bone conduction level 
and a 70 db air conduction level may still achieve a postopera¬ 
tive 30 db air conduction level (and practical unaided hear¬ 
ing) if there is no pathologic reason to interfere with “suc¬ 
cess”. Such a result is usually not possible in the fenestration 
approach which, if successful, would not promise better than 
a 45 db level. 

Another difference exists in selection of candidates. In 
fenestration surgery we were confined to the limited objective 
of the 30 db level for practical unaided hearing, because the 
surgical magnitude of the procedure made it undesirable to 
consider it in the majority of poor candidates where it could 
not possibly promise this 30 db objective. 

In marked contrast, however, the lesser complexity of the 
stapedolysis procedure (insofar as the patient is concerned) 
and the lack of a minimal physiological deficit, make it advis¬ 
able to consider surgical intervention even where it is impos¬ 
sible to expect the 30 db level. Thus the patient with 45 db 
bone conduction and 85 db air conduction who experiences dis¬ 
comfort, even with maximum output of a hearing aid, can look 
forward to a great improvement in his hearing status if a suc¬ 
cessful stapedolysis procedure brings his air conduction thresh¬ 
old back to the 45 db level. Tinder these circumstances (follow¬ 
ing a surgical procedure requiring one day of hospitalization 
and very little postoperative care) this patient can not only 
utilize amplification with better results but can also get along 
without amplification in certain circumstances which would 
previously have been impossible. Such a patient could have 
hoped at best for a 55 db or GO db air conduction level follow¬ 
ing a successful fenestration operation. 

In general, therefore, in the present early status of stape¬ 
dolysis, one might consider as a candidate any patient with 
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otosclerosis who has no specific anatomic or pathologic contra¬ 
indications, and who has a bone conduction level of not lower 
than 45 db with a significant bone-air gap in the speech fre¬ 
quencies. 


III. STAPEDOLYSIS—BASIC PRINCIPLES. 

Since the surgical attack in stapedolysis is direct, and since 
the otosclerotic footplate lesions are various in degree and 
character, it is obvious that multiple maneuvers must be avail¬ 
able to cope with the variations in the disease process. It is 
now well known that it is possible to apply a steady or inter¬ 
mittent force to the stapes neck and frequently achieve a very 
satisfactory mobilization by a surgically induced fracture of 
the footplate bony lesion, allowing restoration of function; but 
in this ungraded and unguided application of force it is also 
quite possible to dislocate the incudo-stapedial joint perma¬ 
nently, and to fracture one or both crura if the footplate fixa¬ 
tion is of major degree. This “all or none” method of surgical 
attack does not require audiometric guidance but relies upon 
digital and visual monitoring of the force application. 

The ultimate physiological objective in stapedolysis depends 
upon two factors: a. satisfactory lysis of the footplate obstruc¬ 
tion, and b. maintenance of the functioning middle ear mech¬ 
anism. It is a poor victory indeed to obtain complete footplate 
lysis and at the same time lose the middle ear mechanism im¬ 
pedance matching advantage. 

In order to apply fox-ce to the footplate region adequate to 
produce lysis and yet insufficient to disarticulate the incus 
from the stapes or bi-eak the stapedial cx-ura, it is necessai’y 
to have some method of “titration” so that the application of 
force can be controlled. It is obvious, of course, that such titra¬ 
tion must be audiometric, since visual or digital impressions 
are unreliable in the relatively blind application of force to a 
small lesion which actually is primai’ily located on the vestibu¬ 
lar aspect of the lateral labyrinthine wall. 

The surgical audiometric technique which has been described 
previously by Goodhill 11 depends upon four basic steps, which 
may be summarized as follows: 
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Step No. 1—Middle Ear Closed. 

This first step is performed following the completion of the 
flap elevation and the enucleation of the tympanic fibrous an¬ 
nulus from the tympanic sulcus so that the middle ear has 
been opened and then temporarily closed again with the skin- 
periosteal-tympanic membrane flap approximated to the orig¬ 
inal incision. The necessity of deferring this step until the 
middle ear has been opened and then again closed is to obtain 
a realistic audiometric graph of the traumatized tympanic 
membrane, annular flap, and slightly disturbed incudo-mal- 
leolar mass (as a result of the manipulation). To do this step 
prior to the incision and elevation would not give a true meas¬ 
urement for comparison with Step No. 4. 

Step No. 2—Middle Ear Open. 

The second step is made immediately following the first step 
by simply reopening the middle ear by rolling the annular flap 
and posterior half of the tympanic membrane anteriorly, ex¬ 
posing the posterior half of the middle ear with its usurI land¬ 
marks. This is the step which will be used for comparison 
with critical Step No. 3. 

Step No. S. 

This step is performed upon completion of an attempted 
lysis maneuver through the incudo-stapedial mass. This may 
involve one or more maneuvers, but it is done at a time when, 
in the judgment of the surgeon, sufficient stapedial motion has 
been produced to indicate some change. This judgment can be 
acquired only by experience. Subjective responses of the pa¬ 
tient may also be used as an index. 

This Step No. 3 will be compared directly with Step No. 2 
for evidence of threshold shift. This is the critical point of 
the whole surgical procedure and may require several repeti¬ 
tions according to the guidance obtained by the nomographic 
technique to be described. The amount of improvement 
which can be considered significant depends on several factors, 
and no set number of decibels can be considered a minimum 
desideratum. 
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Step No. U. 

Step No. 4 is performed when the posterior skin-tympanic 
membrane flap is replaced, as in Step No. 1, and a compari¬ 
son is made between these two steps. Here again the guidance 
in desired degree of threshold shift will be obtained by means 
of nomographic information. 

Because the bone-air gap is highly variable in individual 
cases, it is obvious that no set decibel threshold shift can be 
utilized as a guide, but some ratio must be available for pre¬ 
dictive reasoning during the surgical procedure. Recently, 
therefore, a number of recent changes in surgical audiometry 
were introduced. To obtain an average threshold amplitude 
for comparative purposes, the “equivalent speech reception 
threshold” advocated by Fletcher'- is used. This formula se¬ 
lects the two best responses of the 500, 1000, and 2000 cycle 
thresholds and averages these responses. This “equivalent 
SRT” is the single “figui-e of merit” for easy comparison of 
the different surgical steps. We have found the Fletcher equiv¬ 
alent SRT quite comparable with SRTs obtained from conven¬ 
tional spondee word lists. 

In order to obtain a reasonably reliable method of surgical 
guidance, a surgical audiometric nomograph,* utilizing the 
Fletcher formula, has been devised. This nomograph uses the 
single SRT figure for bone conduction, for preoperative air 
conduction, for each surgical audiometric step and for post¬ 
operative air conduction. The nomograph is constructed as 
illustrated in Fig. 1. The ordinates (vertical axis) of the 
graph are in the familiar decibel ratio with respect to the nor¬ 
mal audiometric zero level. The abscissa (horizontal axis) 
divisions are made equal to the ordinate, even though they rep¬ 
resent only the discrete steps in audiometry. The preoperative 
bone conduction is shown by a dashed horizontal line at the 
proper ordinate value, using the one equivalent SRT figure of 
merit. This establishes the surgical objective, or the expected 
air conduction level, if the operation is to be an unqualified 
success by one of our proposed standards. The abscissae con¬ 
sist basically of six positions, which are used to indicate— 
first, the preoperative A. C. level; then the four surgical audio- 

* Xomopn-aph, ft Graphic law (nomos-law). 
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Fi*r l A\erase nomographic plot of surgical audiometry In 20 successful 
cases 

metric steps; and finally the position of postoperative A. C. 
level which will be charted two weeks following surgery. 
Where more than one test is made at Step No. 3 the results 
are shown on the same abscissa line labeled (a), (b), (c), 
etc., the last one being the significant figure. Step No. 4 may 
be treated in the same manner when necessary. 

The crucial stage in this operative approach is Step No. 3, 
where the surgeon has already produced some degree of force 
application, and perhaps some degree of lysis of the footplate 
ankylosis. It is at this point that a decision must be made as 
to whether to terminate the procedure or continue further. 
Tims a minimal improvement in hearing might erroneously 
lead the surgeon to consider that his efforts have been ade¬ 
quate, and he may conclude the procedure without attaining 
the ideal gain which could have been expected in this particu¬ 
lar patient. On the other hand, excessive force applications at 
this point without adequate audiometric control may he disas¬ 
trous by either destruction of one or both crura or permanent 
dislocation of the incudo-stapedial joint. 
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The nomographic technique, therefore, makes possible the 
utilization of predictive reasoning at this critical Step No. 3 
in order to ascertain the adequacy of the lysis force exerted. 
The average gain to be expected between Step No. 2 and the 
ideal postoperative air conduction level can be roughly divided 
into three parts. This is, in general, true whether the required 
total improvement is 15 or 45 db, or any step in between. 
Thus, where the coordinates are equally spaced, a straight 
line diagonally drawn from the intersection of the preopera¬ 
tive bone conduction level (and the expected postoperative air 
conduction level) to the No. 2 step of surgery will be divided 
into three equal parts by the intersection of the abscissae of 
surgical Steps Nos. 3 and 4; therefore, regardless of whether 
the bone conduction threshold is high or low, and regardless 
of the threshold of Step No. 2, this straight diagonal line, 
which can be dotted in as in Fig. 1, is an excellent indication 
of where surgical steps Nos. 3 and 4 should appear. Thus, fol¬ 
lowing lysis maneuvers, if Step No. 3 falls near or above the 
line (that is, to its left) it is probable that Step No. 4 and the 
postoperative air conduction will follow suit, providing there 
are no operative or postoperative complications. The reason 
why the expected gains between Steps Nos. 3 and 4, and be¬ 
tween Step No. 4 and postoperative A. C. level are roughly 
equal to the gain between Steps Nos. 2 and 3, is due to the fact 
that the efficiency of the ear drum-ossicular chain mechanism 
as an acoustic transducer is greatest when working into the 
load of a normally mobile stapes. Thus, the impedance mis¬ 
match between the drum and stapes footplate is an approxi¬ 
mate function of the degree of fixation of the latter. The level 
of Step No. 4 is materially influenced by the precision with 
which the middle ear is closed and the drum reapproximated to 
its sulcus attachment. If the threshold at Step No. 4 falls on or 
above the straight diagonal guide line, the probability of post¬ 
operative success is great. 

IV. TECHNIQUE OP STAPEDOLYSIS—PRESENT STATUS. 

Several features of the stapedolysis technique used by the 
author remain essentially unchanged since the original descrip¬ 
tion. 5 The basic steps may be summarized briefly as follows: 
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Preoperative medication is usually limited to light barbitu¬ 
rates. Skin preparation relies mainly upon the use of aqueous 
zepliiran in the canal, not only for antisepsis but also for the 
purpose of increasing tympanic membrane edema for easier 
enucleation. The entire surgical procedure is done through an 
ear speculum under block anesthesia. A generous omega¬ 
shaped skin flap is made on the posterior aspect of the audi¬ 
tory canal and the tympanic cavity opened adequately in its 
posterior half. Bone is removed from the postero-superior an¬ 
nular quadrant by the use of a burr and curette, if necessary, 
in order to obtain adequate exposure of the incudo-stapedial 
joint. Surgical audiometry is performed as previously de¬ 
scribed, using the four steps and the nomographic technique 
in surgical guidance. 

The actual technical maneuvers necessary for adequate lysis 
depend primarily upon the pathologic status of the footplate 
region. Since the objectives are dual, namely, liberation of 
footplate ankylosis and preservation of middle ear impedance 
matching mechanism, both must be constantly considered in 
every operative maneuver. 

A—STABLE INCUDO-STAPEDIAL JOINT AND RIGID CRURA. 

In the presence of a stable incudo-stapedial joint, with rigid 
crura, as determined by palpation and visual observation, the 
initial force application is usually trans-incudal (see Figs. 2 
and 3). The needle probe (see Fig. 4) is engaged within the 
periosteum of the lenticular incudal process and is used to pal¬ 
pate for incudo-stapedial stability and degree of footplate fixa¬ 
tion. If force application seems feasible by this technique, in¬ 
terrupted delicate digital vibrato pressures are transmitted 
through the incudo-stapedial joint to the footplate region in a 
direction determined largely by resistance encountered. In 
most instances, it will be found that the major stiffness or 
fixation is at the anterior limb of the footplate. Accordingly, 
the direction of force is usually in a posterior direction, 
namely, toward the posterior limb of the footplate in order to 
produce a surgical fracture either through the otosclerotic bone 
in the capsular region or through the footplate itself, thus al¬ 
lowing normal resumption of footplate excursions in response 
to acoustic energy; furthermore, the stapedial tendon in most 
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Fig. 2. Diagrammatic representation of trans-incuda] stapeciolvsis force 
application. 


instances will serve as a protective anchor to prevent excessive 
medial transmission of force with possible vestibular dis¬ 
placement of the fractured footplate. In some instances the 
direction of force will be in a superior (cephalic) direction, 
toward the horizontal limb of the Vllth nerve, if greatest re¬ 
sistance is encountered in that direction on palpation. Incudo- 
stapedial dislocation will occur more frequently when force is 
in an inferior direction (caudal), pulling the stapedial capitu- 
lum away from the anchored incus. There appears to be 
greater tolerance for slight rotation of the stapes superiorly 
than interiorly. Thus, a combined maneuver in a postero-su- 
perior direction will be effective in a majority of cases. 

When preliminary palpation reveals a degree of fixation too 
great for lysis by simple digital force, the next step is the use 
of the microvibrator. 

The microvibrator consists of a dental handpiece with an 
angulated “amalpak” automatic hammer attachment, to which 
is added an offset right angle probe to transmit hammer-like 
percussion forces (see Fig. 5). The rate of motion of the vibra- 
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Fiff 3 Tram-Incudal mobilization of Rlopcdio-festtbular joint 


tor is controlled by the foot control of the dental engine in the 
same manner as in the use of the burr. The amplitude of mo' 
tion of the microvibrator is less than 0.5 mm. Short explora¬ 
tory bursts of vibration are utilized, rarely lasting longer than 
0.25 second at slow speeds, and results are observed visually 
and monitored audiometrically. This microvibrator has a 
needle point and is also inserted into the lenticular process of 
the incus. Force is transmitted, as before, in a postero-su- 
perior direction, in short bursts. Frequently, a rigidly fixed 
footplate which would not respond to digital force will respond 
quickly to one or two short microvibrator bursts, following 
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Fig’. 4 Needle probe. Fig. 5. Microvibrator components 

which it may be possible to obtain further footplate lysis by 
further digital manipulation. 

B .— LOOSE INCUDO-STAPEDIAL JOINT AND RIGID CRURA. 

In the event that diagnostic palpation reveals a loose incudo- 
stapedial joint, one easily subject to dislocation, force is ap¬ 
plied directly to the stapedial capitulum in order to prevent 
irreversible incudo-stapedial dislocation. A number of early 
attempts to cement such joints with a fast setting plastic ce¬ 
ment “pentocryl” were only sporadically successful. Further 
studies to solve this problem are underway. 

In such cases, the lenticular process is moved slightly away 
from its insertion upon the capitulum, and only sufficient capit¬ 
ulum area is exposed to permit application of the needle probe 
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directly into capitular bone. When this has been successfully 
accomplished, gentle digital vibrato pressures are applied in 
the same manner as previously used in the trans-incudal ap¬ 
proach. If such pressures are successful in producing lysis, 
the lenticular process is reapplied to the capitulum and the 
operation concluded. 

If the rigidity of the footplate is so great that digital motion 
will be inadequate for adequate force transference, the micro¬ 
vibrator is substituted for the needle probe into the capitular 
area for direct application of microvibrator force in a postero- 
superior direction. Usually, this maneuver will free even a 
markedly fixed footplate. Supplementary needle probe manip¬ 
ulation through the capitulum may be employed for further 
footplate lysis. 

C. —ATROPHIC NON-RIGID CRURA. 

In the event that palpation reveals that the crura are atro¬ 
phic and elastic, or in the event that one or both crura have 
been surgically fractured, it is not advisable to persist in ap¬ 
plication of force either to the incus or to the capitulum. In 
such a situation, direct footplate lysis attempts are indicated. 

D. —FOOTPLATE LYSIS TECHNIQUES. 

It is difficult adequately to visualize the stapes footplate. In 
some cases it can be seen easily with the ordinary loupe and 
light, and in others with existing microscopic techniques. A 
significant number remains where visualization is impossible, 
at the present; nevertheless, surgical approach to the footplate 
may still be made safely, in most cases, and future improve¬ 
ments in stapedolysis techniques may well be based upon a 
primary application of force to the footplate region. At the 
present state of our experience, however, it remains the final 
region for lysis attempts in stapedolysis surgery. It is indi¬ 
cated not only in the condition where crura are atrophic, non- 
rigid, elastic or fractured, but also where extreme fixation or 
replacement has not permitted lysis by either needle probe or 
microvibrator through incus or through capitulum. 

The simplest transmission of force to the footplate is ob¬ 
tained through a fine dull probe, which can be placed in the 
intercrural space following the curve of the anterior surface 
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of the posterior crus. The tip of the probe will inevitably meet 
resistance in the footplate region and at that point gentle to 
and fro vibratory motion may be exerted, frequently yielding 
fairly prompt lysis. If such is obtained, as determined by 
surgical audiometry, it may still be possible to maintain im¬ 
pedance matching, even though the crura are elastic or par¬ 
tially fractured, so long as some degree of continuity exists 
mechanically between the tympanic membrane and the foot¬ 
plate region. Ideally, of course, one seeks a perfect transmis¬ 
sion of force along the tympanic membrane-ossicular chain 
mechanism, but even a partial transmission under inefficient 
conditions is advantageous and should not be ignored. 

In the event that footplate motion with the simple dull probe 
is ineffective, a dull microvibrator may be used in the same 
region, following the same placement technique and using the 
same type of short energy bursts, rarely lasting more than 
0.25 second, and applied at a low frequency by rheostat foot 
control. One or two such bursts of energy application may be 
sufficient to produce lysis; or it may be necessary to shift the 
locus of application with the microvibrator in an anterior di¬ 
rection if posterior application fails. The footplate may have 
varying areas in degree of otosclerotic fixation, thus lysis may 
occur more readily in one region than in another; therefore, 
careful exploration of the footplate region is advisable before 
one concludes that lysis is impossible. 

As a final step, if neither probe nor microvibrator force ap¬ 
plication to the footplate region is effective, gentle needle cur- 
rettage of the footplate region is justified. Such curettage 
techniques will frequently loosen small areas of osteogenetic 
fixation and may allow footplate mobility which prior to that 
was impossible. Up to the present time, footplate curettage 
remains the final step in stapedolysis techniques. If there is 
no 'audiometric evidence of lysis following footplate curettage, 
the procedure should be concluded. 

(It should be noted that successful perilymph mobilization 
through footplate lysis techniques occasionally produces ver¬ 
tigo which may last from several hours to several days, ac¬ 
companied by nystagmus, nausea and vomiting. It is usually 
controlled well by intramuscular Dramamine, 50 mgm. every 
four hours.) 
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E. —CLOSURE. 

Upon the completion of the lysis, maneuvers and the demon¬ 
strations of final audiometric status, regardless of success or 
failure, the operative wound is finally closed. Meticulous re¬ 
moval of blood from the tympanic cavity is urgently indicated, 
and the tympanic membrane and posterior skin flap are gently 
replaced into their preoperative positions. The packing con¬ 
sists of rayon saline soaked strips to cover the skin incision, 
and small wedges of cellulose sponge saturated in neocortiso-c 
ointment to exert slight centrifugal pressure and keen iV 
rayon strips in place. 

F. —SURGICAL PROBLEMS. 

/. T’no.itrln-fttnnptlinl TValni'ntiM* 
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its tympanic membrane attachment. This, of course, seriously 
impairs the mechanical advantage of the middle ear mecha¬ 
nism, and may even create of it an obstructive lesion. It has 
been observed, in a few cases, that when extensive incudo- 
stapedial dislocation occurred, thresholds were better when 
the middle ear was open than when it was closed. It is pos¬ 
sible in such instances that, through phase reversal, acoustic 
transmission was more effective via the round window, with 
decreased efficiency when the useless drum closed the tympanic 
air space and blocked the tympanic air pathways to the round 
window. 

2. Cruml Injuries. 

In the application of force to the incudo-stapedial area it 
is inevitable that crural damage will be inflicted in some cases. 
Such is the case in all present techniques. It is the hope of the 
author that this surgical complication will eventually be elim¬ 
inated completely. 

The nature of crural injuries will vary with the basic path¬ 
ologic status and the type and degree of force used. Such in¬ 
juries may range from a simple partial greenstick fracture of 
one crus to complete fracture of both crura and ablation of the 
capitulum and crura from the footplate remnant. 

Ideally, of course, crural injuries are best treated by pre¬ 
vention. When they occur, however, attempts should be made 
to replace the fragments in such positions that healing will be 
encouraged. Undoubtedly healing does occur in many cases, 
but it is not the rule probably. Observations on revisions of 
stapedolysis will help to clarify this point. 

Frequently an injury will occur to one crus without involv¬ 
ing the other. In such cases it is still possible to get physi¬ 
ologic continuity of energy transmission along the intact crus 
with successful impedance matching action. 

(As an interesting comment, E. P. Fowler, Jr., 15 now advo¬ 
cates anterior crurotomy as a preferred technique in cases 
limited to anterior footplate fixation. He believes that tins 
liberation allows an effective footplate fracture and preserva- 


* Personal communication. 
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tion of an acoustic pathway along the posterior crus which is 
still connected to the mobile footplate remnant. 

3. 'Hemorrhage. 

Minor bleeding will frequently occur from the canal in the 
region of the incision, and will start either from skin or per¬ 
iosteal margins, or from small bone vessels. It usually sub¬ 
sides promptly with pressure, but it may persist. If it pei'- 
sists, it is a very annoying surgical problem. It may obscure 
the tympanic field. It may distort surgical audiometry by clot¬ 
ting in the oval or round window regions. If it remains as a 
clot it may become a precursor for tympanic fibrosis. 

Bleeding should be controlled, either by pressure with epi¬ 
nephrine soaked cotton pledgets or by electrocoagulation of 
bleeding skin or periosteal vessels. The use of a polishing burr 
to stop small bone bleeders may be necessary. 

It. Vertigo — Operative. 

Momentary vertigo may be experienced by the patient dur¬ 
ing some lysis maneuvers. The patient will complain of a sense 
of instantaneous imbalance, which usually disappears when 
force is stopped. While it is not uncommon to obtain vertigi¬ 
nous symptoms in successful lysis, its absence is also quite 
common. Consequently, it is not an invaluable guide to lysis 
maneuvers. Apparently individual vestibular sensitivity is 
quite variable, and the transmission of perilymph motion from 
the oval window to the vestibular system is not consistently 
productive of vertigo. The proximity of utricle and saccule in 
individual cases may be related to variations in vertigo. Very 
rarely such operative vertigo may cause nausea and vomiting, 
which is very fleeting. 

a. Reinoval of Bone Dust. 

When it is necessary to remove portions of the postero-su- 
perior bony annular quadrant for better incudo-stapedial ex¬ 
posure, the use of a burnishing burr on a contra-angle attach¬ 
ment is frequently necessary. The bone dust which forms fol¬ 
lowing the use of the burr should be quickly removed meticu¬ 
lously by the use of dry suction. This, of course, may slow up 
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the procedure considerably, but it is preferred to the accumu¬ 
lation of large quantities of bone dust with the subsequent 
need for irrigation and massive suction. Irrigation is not dan¬ 
gerous, but it upsets some patients because of the caloric re¬ 
sponse. 

6. Perforations . 

It is not unusual to perforate or simply tear the tympanic 
membrane in the postero-inferior quadrant, particularly a very 
transparent atrophic tympanic membrane, during the enuclea¬ 
tion. In such cases, the mere elevation of the skin flap-tym¬ 
panic membrane segment is sufficient to produce a tear close 
to the annular margin in the postero-inferior quadrant. This 
is not a serious occurrence, since healing of the perforation 
almost always occurs. 

In all cases, however, it is my practice to close the perfora¬ 
tion with a small, thin, free skin graft taken from the incision 
margin, placed over the perforated or torn area, and covered 
with a rayon strip. Such a skin graft will usually take within 
one week with complete healing. 

G .—POSTOPERATIVE CARE. 

1. Antibiotics. 

It is advisable to use prophylactic antibiotics in all cases. It 
is particularly necessary where a patient has been weai’ing a 
hearing aid in the operated ear. Such skin is liable to be rather 
edematous and of poor vitality, and external otitis, as well as 
otitis media may occur following surgery. If the patient has 
no antibiotic sensitivities, it is our practice to administer Bicil- 
lin 600,000 units intramuscularly on the morning of the opera¬ 
tive day, and to follow this with oral tetracycline 250 mgm. 
t.i.d. for five days. Such antibiotic prophylaxis appears to 
have been effective. We have had very few postoperative in¬ 
fections ; none of which were significant. In allergic patients, 
other antibiotics or sulfonamides are employed. 

2. Pain. 

There is slight pain following this surgical procedure, but 
it is relieved by the use of aspirin, codein or demerol. 
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S. Ambulation. 

The patient is allowed to be ambulatory as soon as the ef¬ 
fects of the barbiturate medication have worn off. 

4. Postoperative Vertigo. 

Some patients will experience immediate slight or moderate 
vertigo, and in some instances nystagmus may be observed. 
Such vertigo is usually self limited within a few hours. If it 
is annoying it may be alleviated by small doses of Dramamine 
by mouth, occasionally by injection. 

5. Hearing. 

The hearing level in the operated ear, which may be ele¬ 
vated at the time of surgery, usually drops in the postopera¬ 
tive period, and may remain unchanged or even lower than the 
preoperative level until the packing is removed. 

S. Removal of Paching. 

The cellulose sponge and rayon packing is usually removed 
about tire .sixth day, after preliminary application of a deter¬ 
gent such as phisoderm or acidolate. This allows easy removal 
of the packing without bleeding. If bleeding occurs, the pack¬ 
ing is undisturbed for another few days. When the packing 
has been completely removed it will usually be observed that 
the flap is well healed, the tympanic membrane appears mo¬ 
bile, and in most instances is translucent. Hearing is usually 
up if lysis was obtained. Hemotympanum and serous effusion 
are encountered only rarely postoperatively and usually sub¬ 
side spontaneously. No further dressing is employed after the 
packing has been removed. It is rarely necessary to treat the 
canal with any type of medication. 

7. Tubotympanitis. 

Tubotympanitis with retraction of the tympanic membrane 
may occur in the early postoperative period. If this does not 
clear spontaneously, gentle tubal inflation by the Politzer tech¬ 
nique or catheter is carried out. This is rarely done before 
the fourteenth postoperative day. It should be done very 
gently and carefully, with visual observation of the drum to 
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avoid excessive pressures on the recently healed posterior skin- 
tympanic membrane flap. 

8. Postoperative External Otitis. 

Occasionally external otitis due to B. pyocyaneus or other 
organisms may occur. This is not uncommon in patients who 
have worn a hearing aid in the operated ear. The skin with 
poor vitality is easy prey for ordinary external environmental 
bacteria, and dermatitis of coccal origin may be encountered. 
Such external otitis is best treated by adequate cleansing with 
alcohol and local application of antibiotic preparations, weak 
acetic acid, or gentian violet. 

V. POSTOPERATIVE RESULTS—AN ANALYSIS. 

Since the results of stapes mobilization surgery are of very 
recent date, it is difficult to present a reasonably permanent 
evaluation at this early date. In the recent era, since Rosen 1 re¬ 
ported his first cases, only two years have elapsed, and the ob¬ 
servations of this short period must be considered tentative 
and temporary; nevertheless, a number of deductions can be 
obtained from a careful analysis of immediate results. In this 
section immediate results will be presented first, followed by 
a discussion of analysis of failures, complications, reankylo¬ 
ses, revisions, fenestration of failures, revision of fenestrations 
by stapedolysis techniques, and finally the application of 
binaural stapedolysis. It must be emphasized again that these 
are very early observations and that long range studies may 
change the evaluations considerably in one direction or an¬ 
other. 

The results of the author’s series are based upon a study of 
more than 200 patients. Stable postoperative audiometric in- 
foiination is available on 189 cases. These 189 cases will be 
subjected to an analysis from vai'ying points of view, and the 
results will be discussed and plotted graphically. 

A .—IMMEDIATE POSTOPERATIVE RESULTS OF STAPEDOLYSIS. 

1. Results of Other Observers. 

A. Rosen 0 in April, 1955, reported results in 211 cases, 
which were divided into A, B, and C groups, depending upon 
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preoperative bone conductor levels. Of his total number of 
cases, apparently 37.3 per cent were classified as successes, 29.4 
per cent having reached the 30 db level and 7.9 per cent the 
35 db level. His criteria for success were typically fenestration 
criteria. 

B. Meurman and Meurman, 7 in August, 1955, giving 63 
primary results, reported good improvement in all groups 
(A, B and C) in 39.6 per cent and slight improvements in 19.1 
per cent, a total of 58.7 per cent improved. 

C. Scheert in September, 1955, reported results in 100 cases. 
The footplate was found mobile in 3 per cent, the crura were 
fractured in 30 per cent, mobilization, successful and unsuc¬ 
cessful, was achieved in 67 per cent; 33 per cent of Scheer’s 
patients were improved to the 30 db level; 13 per cent were 
improved to the level of preoperative bone conduction; a total 
of 7 per cent minor gains and successes amounted to 40 per 
cent. His total failures, including no gains and fractured 
crura, amounted to 57 per cent, and 3 per cent of the foot¬ 
plates were found mobile at the time of surgery. 

2. Analysis of the Author’s Cases—180 Cases. 

As stated above, the observations of stapedolysis are based 
upon the author’s experience in over 200 cases. Complete im¬ 
mediate postoperative audiometric data are available in 189 
cases. These are considered in analysis, both as a total group 
of 189 and as two groups of the first 100 and the second 89 
cases. This somewhat arbitrary division into two groups is 
based upon both chronological order and technical change. The 
entire group of 189 cases was operated upon between Novem¬ 
ber, 1954, and December, 1955. The first 100 cases were done 
between November, 1954, and July, 1955; and the second 
group of 89 cases done between July, 1955, and December 
1955. 

Undoubtedly, increased experience and technical changes 
were responsible for some of the differences, which will be ob¬ 
served in the following analyses. The technical changes in¬ 
cluded a. a more precise technique of lysis maneuvers based 
upon differences in gross pathologic variations, and h. the 
use of nomographic guidance in surgical audiometric tech¬ 
niques. 



354 


GOODHILL: STAPES MOBILIZATION. 


It is perhaps unfortunate in many ways that stapes mobi¬ 
lization (stapedolysis) is at present closely compared with 
fenestration, not only in technique but also in results. It is 
understandable that such comparisons are necessary in view 
of the history of the approaches; nevertheless, the fields cov¬ 
ered by these two surgical techniques are different, although 
overlapping, and the results considered satisfactory are not 
necessarily the same in both approaches. 

In fenestration surgery, the goal has usually been what is 
called practical or unaided hearing. While definitions of this 
objective vary, it is generally conceded that an air conduc¬ 
tion level 30 db below the zero reference level is the lowest 
figure that can be used without qualification. The magnitude 
of the fenestration operation is such that it has usually not 
been considered advisable in cases where the predicted result 
could not attain this 30 db level objective. 

Stapedolysis, with a much lower order of surgical trauma, 
has provided satisfactory gains in air conduction even in cases 
where the preoperative bone conduction was so low that un¬ 
aided or practical hearing was obviously improbable. Thus, 
success in stapedolysis may be defined either a. in terms of 
the achievement of the practical hearing level (30 db) or b. in 
terms of the removal of the conductive block as is evidenced by 
a postoperative air conduction which reaches or surpasses pre¬ 
operative bone conduction. 

Thus, in all fairness, the title of “success” in stapedolysis 
surgery must be a dual concept, and must include either the 
achievement of the 30 db level or the elimination of the con¬ 
ductive block, as evidenced by an eradication of the bone-air 
gap. 

The following definitions will clarify our concepts in evalua¬ 
tion of results: 

A. “Thresholds”. 

The values of acoustic thresholds are stated in terms of the 
equivalent SET using the Fletcher 1 formula (an average of the 
two best threshold responses at either 500, 1000 or 2000 cycles 
per second). Thus, while audiometric measurements are in 5 db 
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steps, the equivalent SRT values here used may vary in 2.5 db 
steps. 

B. “No Change’’. 

"No change” is used when the postoperative air conduction 
level is within plus or minus 5 db of preoperative air conduc¬ 
tion. 

C. “Losses”. 

"Losses” will be described where the last postoperative air 
conduction level was 7.5 db or more below preoperative air 
conduction. 

D. “Partial Gains”. 

“Partial gains” will be described as cases in which the last 
postoperative air conduction is 7.5 db or more above the pre¬ 
operative air conduction, but less than "success”. 

E. “Successes”. 

“Successes" will be defined as either 1. cases in which the 
last postoperative air conduction is above the level, at the same 
level as, or not more than 7.5 db below preoperative bone con¬ 
duction; or 2. air conduction is not more than 30 db below the 
normal zero reference level. (Since audiometric measurements 
may vary by 5 db, and since our figures change in 2.5 db steps, 
the 7.5 db value is used as being a reasonable lower limit for 
“success”.) 

The following discussion will relate to the graphs which 
have been constructed in an attempt to analyze the results of 
stapedolysis, both as independent results and also in some 
cases in comparison with fenestration surgery. Thus differ¬ 
ences and similarities between the two surgical approaches will 
be displayed in various types of candidates. 

Fig. 6-A shows the distribution of the preoperative bone 
conduction levels of 189 candidates for stapedolysis. They are 
assembled in five db groups and are further segregated to in¬ 
dicate their probable classification as fenestration candidates. 
This histogram, which shows the number of cases in each 



356 


GOODHILL: STAPES MOBILIZATION. 



Fig. 6. Relation of stapedolysis results to preoperative bone conduction 
levels in 189 consecutive cases. 

A—Distribution of preoperative bone conduction levels. 

B—The number of cases achieving success within the various A groups. 
The crossbarred areas show cases within 30 db of normal air conduction. 
Shaded areas show cases within 7'^ db of preoperati.e bone conduction. 
Areas side by side in the same group qualify as successes in both cate¬ 
gories. The largest number of cases shown in each group is the total for 
that group. 

C—Per cent successes are shown above the zero line. Per cent failures 
are shown below the zero line. The “median*’ line shows that results do 
not consistently favor any bone conduction, where there are significant 
numbers of samples. 


group on the ordinate or vertical axis, demonstrates clearly 
the difference in the fields covered by the two surgical ap¬ 
proaches. Assuming that ideal fenestration candidates are 
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those with bone conduction not poorer than 20 db, it will be 
seen that there were 80 such candidates in the 189 cases shown. 
In the group with bone conduction between 21 and 25 db be¬ 
low zero, there were 34 cases which would be considered fair 
candidates for fenestration surgery. This leaves a group of 
75 patients who would have been considered unsatisfactory 
candidates for fenestration; nevertheless, an analysis of the 
data in Fig. 6-B indicates that in this last group of 75 patients 
considerable relief for the mixed type of deafness in otosclero¬ 
sis can be expected from stapedolysis. Graph (see Fig. 6-B) 
shows the distribution and the two types of "success” in 
stapedolysis. Cases which are considered successful by virtue 
of having reached the postoperative air conduction level of 30 
db or better are shown crossbarred; those which are consid¬ 
ered successful because the conductive block (the bone-air 
gap) has been essentially removed regardless of the final air 
conduction level are shown in solid blocks. Where the two 
types of successes are shown side by side in a 5 db group, 
they qualify as successes under both definitions. For example, 
in the 16 to 20 db group, the total number of successes is 20, 
of which 15 qualify under both headings, and five cases qualify 
only in the 30 db class. As might be expected, the 30 db class 
is predominant in the 16 to 20 db group, and higher, while at 
preoperative bone conduction values below 20 db the elimina¬ 
tion of the conductive block is most productive of success. It is 
an interesting fact, however, that there are many 30 db levels 
achieved from preoperative bone conduction groups that are 
much below the accepted fenestration candidate standards. It 
will be noted that 39 successful cases were obtained in this re¬ 
gion of unsatisfactory fenestration candidates. 

In Fig. 6-C, the percentage of successes and failures are 
shown relating A and B in various groups to see whether use¬ 
ful information might be obtained for candidate selection cri¬ 
teria in stapedolysis. Thus, total successes in each group are 
plotted in percentages above the zero reference line, and all 
failures, that is, all cases that failed to show over a five db 
gain in air conduction, are plotted below the reference line; 
partial gains are not considered. Where the midpoint of the 
resultant box falls on the zero line, the chances for success or 
failure are even; if the midpoint is above the line, the proba- 
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bility favors success or vice versa. Even if the criteria for 
success or failure are debatable in terms of db levels, the line 
connecting these midpoints will show any existing trend to¬ 
ward success or failure in these groups. In the groups from 
minus 10 db to minus 35 db, where there are sufficient cases 
to be significant, there appears to be little real advantage in 
any area of preoperative bone conduction. (The rise at both 
ends of the curve may disappear, or may be confirmed with 
more data.) 

In Figs. 7 and 8, the entire group is analyzed in terms of 
air conduction gains and losses, and they are classified in terms 



Fig. 7. Air conduction sains and losses—first 100 consecutive cases. 

A—Gains and losses without respect to success. 

B—Same as A except that all (tains achieving success by either defini¬ 
tion are shown as a group. White crossbarred areas are successes to 30 
db level. Gray crossbarred areas are successes both to the 30 db level and 
in eradication of BC-AC gap. Solid areas are successes by eradication of 
BC-AC gap only. 
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of change from a zero level. Fig. 7 shows the results of the 
first consecutive 100 cases, and Fig. 8 shows the results in 
the second consecutive 89 cases. 

Fig. 7 is plotted differ-ently from the histogram (see Fig. 6), 
because the gains and losses to be displayed show most clearly 
when plotted above and below a zero reference line. Thus the 
db gains or losses are shown as ordinates on the vertical axis, 
and the number of cases in each five db group are shown on 
the horizontal zero axis. The first 100 cases shown in Fig. 7 
may be analyzed as follows: In Fig. 7-A, the gains and losses 



Fig S Air conduction sains and losses-—second group of S3 consecuti\e 
cases 

A'—Gains and losses -without respect to success (same as A in Fig 7) 

B—Same as A except ‘Successes’ ate shown as .t group without regard 
to gain Note the percentage increase in ‘Successes’ o\er the first 100 
cases shown in Fig G-B "White crossbarred areas are successes to 30 db 
level Gray crossbarred areas are successes both to the 30 db let el and in 
eradication by BC-AG gap Solid areas are successes by eradication of 
TiC-AC gap onlj 
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show 15 per cent losses, 32 per cent no change, and 53 per 
cent with significant gains of 10 db or over. 

Fig. 7-B shows the same data except that the successes are 
shown as a group without regard to actual db gain level, but 
they are divided into two categories of success, as previously 
described in Fig. 6-B. Thus, a total of 39 per cent of the cases 
in the first 100 may be classified as successes by one or both 
criteria of success; 14 per cent showed useful gains but were 
below the criteria necessary for success, and 47 per cent could 
be classified as failures (no change or losses). 

In Fig. 8, which analyzes the second consecutive group of 
89 cases, it will be noted with reference to Fig. 7 that the 
losses encountered are less severe, with none over 10 db, and 
are reduced from 15 per cent to 9 per cent. The no change 
category has been reduced from 32 per cent to 23.6 per cent. 
The feature of greatest importance, however, is the increase 
in the percentages of successes from 39 per cent to 56.2 per 
cent, with partial gains of 11.2 per cent. It is of interest to 
note that the increase in successes is more marked in the group 
with bone-air gap eradication rather than in the 30-db level 
group. This may reflect a definite improvement in technique. 

It has been proposed by Davis and Walsh 0 that fenestration 
surgery be evaluated by the “surgical deficit’’ method, whereby 
the postoperative air conduction is compared to an expected 
value. This “expected” value is the mean resultant of a large 
number of cases, and for convenience is referred to preopera¬ 
tive bone conduction. Thus, they find that the expected post¬ 
operative level for fenestration as derived from 196 consecu¬ 
tive cases is 20 db below preoperative bone conduction. Sham- 
baugh, 10 reporting on 164 consecutive cases, finds an expected 
value of 15 db below preoperative bone conduction. 

Once the expected mean has been established for any given 
technique, or any given surgeon, the actual individual result is 
compared to the expected result, and the algebraic difference in 
decibels is stated as a surgical deficit. This method of evalua¬ 
tion has the advantage that it eliminates the more or less ar¬ 
tificial definitions of success or failure and candidate classifica¬ 
tion, and permits the direct comparison of different techniques 
and procedures in surgery. 



GOOMULV. STATES MOBIUZATIOt!. 


This surgical deficit technique is illustrat'd in it? ; ,. 
tion to stapcdolysis m Figs. 9-A and B, in v.liith th< rl\, 
ship of postoperative air conduction to prroperatu. ( * 

duction is compared. In Fig. h-A, the resultant i 
would rotate about a point 17 db below pieoperatu.c , 
duction. In the second group of 8D cases i s «* Vt- 
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proved technique apparently has moved the median point up 
9.5 db to about 7.5 db below preoperative bone conduction. It 
is, of course, hoped that surgical technique improvements will 
make for further advances, thus pushing the expected value 
further toward, or possibly even above preoperative bone con¬ 
duction. It is of interest, however, that even at this early 
stage the expected result derived from unselected candidates 
is still 7.5 db better than the best presently accepted figure for 
fenestration of 15 db. 

B .— COMPLICATIONS. 

Complications of stapedolysis surgery are singularly rai’e. 
They may be divided into two groups: a., cases where hearing 
losses have occurred postoperatively, and b. other complica¬ 
tions. 

The first group a. has been described above. A number of 
threshold losses occurred as can be seen from a study of pre¬ 
vious graphs; however, most of these losses were of academic 
interest only, since they did not materially change the social 
adequacy of the patient’s hearing ability. No case of laby¬ 
rinthitis or significant cochlear damage occurred in the au¬ 
thor’s series. All losses recorded were essentially conductive 
impairments. The absence of labyrinthitis and concomitant 
cochlear damage is in contrast to reports of some fenestration 
series. 

The second group of miscellaneous complications is pleas¬ 
antly small. No cases of facial paresis or paralysis were en¬ 
countered. No cases of persistent vertigo were found. The 
longest postoperative duration of vertigo in one case was seven 
days. Two patients, among the first ten cases operated, had 
persistent dry central perforations. No cases of otorrhea oc¬ 
curred. Chorda tympani paresthesia was present temporarily 
in only a few patients. It has persisted in only one patient of 
the series. There were no surgical or post-surgical mortali¬ 
ties. 

It may be stated in summary that the complications of stape¬ 
dolysis are very few and minor. 
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both, was necessary in the postern-superior annular quadrant. 
In this group of cases no significant trends toward success or 
failure could be found. 

Hemorrhage from the incision was encountered in 60 per 
cent of all cases; nevertheless, this factor did not appear to be 
significant in producing success or failure. 

Tympanic perforations occurred in 17 per cent of all cases. 
Most were tiny tears, and all were immediately closed with a 
small skin graft as previously described. (Only two persistent 
perforations are present in this entire group.) In this group 
there was no deviation from the previous result averages. 

Incudo-stapedial dislocation occurred temporarily in 9 per 
cent and probably permanently in 10 per cent. Here, probably 
because of the small number of cases, no significant trends 
were found. 

Crural injuries were observed in 14 per cent ranging from 
partial to complete fractures. Here again, no significant de¬ 
partures from the previous data were found. 

In 10 per cent of the cases which were adequately lysed or 
mobilized, according to surgical audiometric nomographs, post¬ 
operative success did not occur. In the absence of significant 
operative deviations it must be concluded that these repre¬ 
sented rather immediate re-ankyloses. This group is, of course, 
classified above under failures. 

In the final analysis, except for the 10 per cent of immedi¬ 
ate re-ankyloses, it seems that simple lysis failure is the main 
cause of “immediate operative failures”. Review of operative 
nomographs shows a high degree of correlation of nomo¬ 
graphic failures and failure to mobilize. 

D. —RE-ANKYLOSIS. 

Evidence of late partial or complete re-ankylosis of the foot¬ 
plate with threshold losses in primary successful cases has 
been found in 11 cases in this series of 200; however, this is 
undoubtedly a low figure and a premature survey, since the 
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series of 200 cases extends from November, 1954, to December, 
1955. The ultimate ratio of incidence of re-ankylosis is an ex¬ 
ceedingly important figure in any analysis of this surgical ap¬ 
proach. 

As Rosen 0 pointed out, one wonders why all of the success¬ 
ful cases do not re-ankylose; yet, in the few reports so far, 
very few have been reported. It is possible that capsular bone, 
especially pathological capsular bone, does not have good re¬ 
generative powers; neverthelss, the fact that, in little over a 
year, 11 cases have shown significant threshold losses, is cause 
for serious study. 

A preliminary survey of these 11 cases shows partial re¬ 
ankylosis in six and probably complete re-ankylosis in five 
cases, as determined by audiometric studies. No special dif¬ 
ferences as to age or sex are apparent. Duration of disease 
prior to surgery does not appear to be a significant factor. 
One very important fact is that of this group of 11 cases, only 
one patient had preoperative bone conduction better than 20 
db. The rest were definitely poor candidates with preoperative 
bone conduction levels ranging from 35 db to 55 db. Surgical 
re-exploration is planned for most of these cases, prior to fen¬ 
estration. None has been explored yet. 

E. —STAPEDOLYSIS REVISION OF STAPEDOLYSIS FAILFRES. 

Three cases in which stapedoiysis attempts were primary 
failures were revised by the stapedoiysis technique. In two 
cases, lysis was obtained with improvement in hearing, prob¬ 
ably due to more effective application of force in a previously 
partly mobilized footplate. In the third case, failure to mo¬ 
bilize again was experienced. 

F. —FENESTRATION OF STAPEDOL 

Three fenestration operation; 
author in stapedoiysis failures, 
tive results have been obtained 
servations are unavailable, of C' 
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No special surgical problems were encountered in these 
cases. The preparation of the tympanomeatal membrane was 
unusually easy, probably due to previous elevation in stape- 
dolysis. It should be noted that the stapedolysis incision of the 
author is intentionally generous, in order to avoid a scar in 
the region of the thin portion of the membrane which would 
be used to cover the fenestra. 

G. —STAPEDOLYSIS REVISION OF PREVIOUS FENESTRATION 

FAILURES. 

Prompted by the Rosen 0 case report in which he successfully 
mobilized the stapes in a post fenestration closure, the author 
attempted this procedure in five cases. In none of these cases 
was a hearing gain obtained, even though visual evidence of 
mobilization appeared probable in at least four of these cases. 

It is possible that this problem may yet lend itself to solu¬ 
tion. If the footplate ankylosis can be adequately lysed, hear¬ 
ing gains should be possible if a successful myringo-stapedi- 
opexy could be obtained. Under other circumstances, hearing 
gains might be obtained through a phase reversal phenomenon, 
by a permanent tympanic perforation, in which the round 
window would become the entrance route of air-borne sound 
to the perilymph space. 

H. — BINAURAL STAPEDOLYSIS. 

In the 200 ears reported above, 34 represented the second 
ear in as many patients (total 68 ears). In seven of these 
patients (14 ears) stapedolysis failures were encountered 
binaurally. In 11 cases (22 ears) successes were obtained 
binaurally. In 16 cases (32 ears) successful results were ob¬ 
tained on one ear (16), even though failures were obtained 
on the other ear (16). 

I. —EXAMPLES OF SUCCESSFUL AND UNSUCCESSFUL RESULTS. 

Specific examples of both successful and unsuccessful cases 
may be of interest. 
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1. Case No. 171 (see Fig. 11). 

51-year-old female. This patient with poor bone conduction 
has been restored to unaided hearing. 


Case No III 
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2. Case No. 17U (see Fig. 12). 

33-year-old female. This patient with good bone conduction 
has reached her bone conduction level. 
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If. Case No. 178 (see Fig. 1U). 

60-year-old female. This patient with preoperative B.C. 
averaging 47.5 db reached a postoperative A.C. level of 20 db. 



Fig. 14. 
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5. Vase No. ICS (see Fig. 15). 

31-year-old female. This patient with excellent preopera¬ 
tive B.C., and a good fenestration candidate, nevertheless 
failed to reach a satisfactory level. 
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6. Case No. 156 (see Fig. 16). 

24-year-old male. This patient with excellent preoperative 
B.C. failed to reach a satisfactory level. 
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7. Case No. U1 (see Fig. 17). 

59-year-old female. This patient with poor preoperative 
B.C. nevertheless showed excellent nomographic surgical prog¬ 
ress; however, her two-week postoperative threshold fell be¬ 
low expectations, and an eight-week postoperative threshold 
showed complete re-ankylosis. 
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8. Case No. 129 (see Fig. 18). 

55-year-old male. This patient with poor preoperative B.C. 
showed excellent nomographic progression surgically. Unusual 
hemorrhage complicated the procedure with marked early 
postoperative regression; nevertheless, slow recovery occurred 
with subsidence of the hemotympanum, and 18 weeks postop- 
eratively the preoperative B.C. level was reached. A gain of 
35 db. 



Fie. IS. 
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9. Case No. 15 4 (see Fig. 19). 

28-year-old male. This case was characterized by temporary 
incudo-stapedial dislocation. Repositioning of the bones was 
successful, and subsequent nomographic course shows an ex¬ 
cellent result. 
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Thus it can be readily seen that there are many apparent 
inconsistencies in these results and much study is necessary 
for modifications in technique. 

/.—TINNITUS. 

An evaluation of tinnitus is in progress at the present. To 
date, it seems that tinnitus has been relieved in most success¬ 
ful cases and unchanged in failures. There are exceptions, 
however. Several successful cases audiometrically, report in¬ 
creased tinnitus. Several failures report tinnitus disappear¬ 
ance. Several failures report tinnitus increases. 

VI. CANDIDATE SELECTION TRENDS. 

So far no method of real value has been devised for the se¬ 
lection of candidates in stapedolysis. A number of possible 
criteria have been considered in the approach to a selection 
formula; namely 1. preoperative bone conduction; 2. preopera¬ 
tive air conduction; 3. preoperative air-bone gap; U. age of 
candidate; and 5. duration of disease. Duration of disease, the 
last item listed, has not been studied in this series because of 
difficulty in obtaining meaningful figures from the average 
patient. It is not too difficult to determine the age at which 
the deafness became a social and economic problem, but it is 
very difficult to determine the actual onset of hearing dete¬ 
rioration. Consequently, this factor has not been evaluated 
seriously in our study at the present time. 

Bone conduction has been the base for the selection of fenes¬ 
tration candidates, and thus there has been some tendency to 
continue selection by the same formula in stapedolysis. We 
have already examined the influence of various bone conduc¬ 
tion levels, and the probability of success, in Fig. 6-C, and 
found that if we limit our consideration to those groups of 
the 189 total that provide over ten samples (-10 to -40 db) 
we do not find a decisive trend toward success or failure over 
this area. Too few cases are involved at levels above -10 or 
below -40 db to consider the rise shown at both ends of the 
median line as typical. Thus from the data at hand, bone con- 
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duetion alone does not seem to contain preoperative informa¬ 
tion of value in candidate selection for stapedolysis. 

Air conduction levels would seem logical as one approach 
to the degree of fixation, and this factor is explored in Fig. 20. 
Preoperative distribution of air conduction levels, for the 189 
cases as shown in Fig. 20-A. In Fig. 20-B, the percentages 
of success and failure are treated as in Fig. 6-C, to obtain the 
same type of graph. The median line displays a very slight 
downward trend with increased air conduction loss; however, 
there is nothing here that would be sufficiently significant to 
set up rigid selection criteria. 



ri?7. 20 Preoperative air conduction le\els In ISO consecuthe cases 

A—Distubutton of air conduction levels The extreme case shown at 
91-05 db made a significant Rain but was not a success. 

B—Percentage of successes in each 5 db group is plotted below the same 
line The “median* line derived from both appears to be essentially random 
In character, where the number of samples are significant 












378 


GOODHILL: STAPES MOBILIZATION. 


The question of bone-air gap as a method of exploring selec¬ 
tion criteria is studied in Fig. 21. The distribution of the 
bone-air gap is shown in Fig. 21-A, while the percentage of 
successes and failures are plotted as before in Fig. 21-B. Here, 
again, there is no decisive swing in the median line, and this 
factor cannot be advocated at the present time as a significant 
technique in selection of candidates. 



Fig:. 21. Preoperative air-bone Rap in 189 consecutive cases. 

A—Shows the distribution of the differences between air and bone con¬ 
duction before surgery. 

B—Shows the per cent of successes in each 5 db group plotted above 
zero, and the failures in the same groups plotted below the zero line. Be¬ 
tween minus 10 and minus 40 db the "median” line is nearly random in 
excursion. 
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The factor of age of candidate appeared to be a reasonable 
one in the question of selection for stapedolysis, and this factor 
is studied in Fig. 22. Fig. 22-A shows the percentage relation 
of success and failure as in previous graphs. There seems to 
be a trend showing a probability of greater success in the 
early 30 group and m the late 50 group, with a somewhat de¬ 
clining median line in the 40 to 50 age group; however, these 
trends are only of interest, and not significant enough to war¬ 
rant our using them in candidate selection at the present time. 



Tig 22 Effect of c tndidate age on results 

A-—Distribution of age in 176 candidates Information on age was lack¬ 
ing in 13 of the 189 cases 

B—The nudinn line In this case appears to displaj a definite char- 
actenstie The 2G to 30 and 06 to 60 jear groups appear most fa\ored The 
40 to oO jear groups show least probibillt> of success 
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VII. SUMMARY. 

1. The primary direct surgical approach to the oval window 
has been revived in the treatment of otosclerosis. 

2. Early reports of results in this renaissance of stapes mo¬ 
bilization (stapedolysis) surgery are encouraging. 

3. Stapedolysis, a direct approach with no physiological 
deficit, has a wider application than fenestration in otosclerotic 
patients. 

4- Successful results in stapedolysis are defined in two ways: 
a. achievement of 30 db level and b. eradication of bone-air 
gap. 


5. Stapedolysis is an approach requiring varying techniques 
to cope with pathologic variations. 

6. Precise microsurgical technique controlled by surgical 
audiometry is necessary in stapedolysis. 

7. Operative and postoperative problems and complications 
have been analyzed in over 200 cases. 

8. A significant number of successful results have been ob¬ 
served for periods of six to 12 months, as stable gains. Fur¬ 
ther long range observation is essential. 

9. This technically complex and delicate surgical approach 
is, nevertheless, benign for the patient; it is quite free of op¬ 
erative and postoperative dangers. 

10. In the evaluation of the most recent group of 89 con¬ 
secutive cases (of a total of 189 cases), results show 56 per 
cent successes and 11 per cent partial gains. 

11. These encouraging results seem to indicate that stape¬ 
dolysis is a justifiable first choice in the surgical treatment of 
otosclerosis. In the event of failure, recourse to a successful 
fenestration is still possible. 

12. This revival of stapedolysis will call for vigilant objec¬ 
tivity in long range appraisal. 
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Interest in discovering the site or source of vibration in 
substitute voice production has led to speculation and investi¬ 
gation from the time that cases of substitute voice were first 
reported. No definite site has been generally agreed upon, 
however, partly because of the unique difficulties encountered 
in efforts to study a pseudoglottis in action. 

The value of objective evidence in demonstrating the loca¬ 
tion of the pseudoglottis is apparent. Not only is such evi- 
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dence important to surgeons who hold the opinion that every 
effort should be made to preserve the structures involved, but 
it would also unquestionably influence terminology and teach¬ 
ing procedures. 

Gross classifications of substitute voice, such as the follow¬ 
ing, imply that the pseudoglottis is to be found in the general 
anatomical area named; however, a more accurate anatomical 
localization in some types of substitute voice seems desirable. 

The Buccal Voice. This form must be distinguished from 
the “buccal whisper” produced without a pseudoglottis, which 
is almost completely inaudible and, therefore, considered gen¬ 
erally undesirable. The true buccal voice is audible, its sound 
being produced by a pseudoglottis within the buccal cavity. 
In one type, an air bubble is formed between the cheek and 
maxillary arch. Muscular action drives the air through a nar¬ 
row opening between or behind the teeth into the wider cavity 
of the mouth where the sound is articulated into speech. 33 

The Gastric Voice. According to Kallen, “in gastric voice 
the gastric air bubble functions to produce vicarious speech”, 
frequently giving the auditory impression of “belly clang”. 
The sound made by eructation from the stomach, combined 
with articulation, may be enough to eliminate the need for a 
pseudoglottis as a specifically developed structure in many 
laryngectomized speakers. 

The Pharyngeal Voice. In this voice, the sound producing 
mechanism lies in the mesopharynx or hypopharynx. 10 

The Esophageal Voice. Sound for this voice is produced by 
a pseudoglottis formed at the upper end of the esophagus at 
the level of the cricopharyngeus muscle. The air reservoir is 
within the lumen of the esophagus and the cardiac end of the 
stomach. 10 

The possibility that transition from one type of pseudovoice 
to another may occur has been discussed by Kallen. When 
first learning to speak, the beginner overdoes the process of 
taking in air, a large supply accumulating in the stomach and 
lower esophagus. As he continues to practice, however, the 
air is converted into sound more quickly, the path becoming 
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ever shorter, until the air is transformed automatically into 
sound with the swallowing. 18 

While “esophageal voice” is the term most frequently used 
to describe substitute voice, usually without particular ref¬ 
erence to the site of pseudoglottis, some investigators prefer 
a less specific term, such as “substitute voice”. Kallen recom¬ 
mends the following: 

“Since the mechanism of speech varies so greatly in laryn- 
gectomized subjects, a term is preferred which designates all 
the facts. Although pseudovoice does so for voice, it is inap¬ 
plicable to the pseudowhisper. I propose, therefore, the term 
alaryngeal speech, which means speech without a larynx, re¬ 
gardless of the mechanism involved, and which logically in¬ 
cludes the pseudowhisper.” 10 

As mentioned earlier, efforts to study the site of the pseudo¬ 
glottis invariably meet with great difficulty and lead to results 
which are generally inconclusive. When mirror examination 
of the lower pharynx was attempted, for example, movements 
of gagging and the presence of secretions often obscured the 
vibrating structures. Protrusion of the tongue for viewing 
the hypopharynx ordinarily modifies or eliminates posterior 
glossal vibration, although in some cases inspection of the area 
during sound production is possible without tongue protrusion. 
Froeschels cautions that even when the back of the tongue is 
retracted toward the pharyngeal wall or the narrow pillars 
of fauces appear to be vibrating, there is still the possibility 
that the real pseudoglottis is located at a lower level. He adds 
that “even if stroboscopy reveals vibrations of the pillars or 
of the tensed velum palatini, it still cannot be decided whether 
or not these vibrations are transferred by air originally 
brought into vibration at the entrance of the esophagus.” 3 
With regard to other methods of study, Kallen suggests: 

“Palpation also is an aid in differentiating areas of vibration. 
And although the roentgen rays are not useful here as in the 
study of the vicarious air chamber, they occasionally enable 
one to make certain inferences. In general, however, the mem¬ 
branous folds and the muscular bulgings involved are too 
slight to be distinguishable from surrounding tissue. The find¬ 
ings in a few patients who had come to necropsy because of 
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recurrence have not helped much in indicating how the vicar¬ 
ious glottis developed and acted.” 10 

Various anatomic structures which may serve as a pseudo¬ 
glottis have been reported in the literature. Stern thought it 
could be formed in any one of the following places: 1. be¬ 
tween the base of the tongue and the posterior wall of the 
pharynx; 2. between the back of the tongue and the tightly 
stretched velum; 3. between strongly contracted posterior 
arches of the two sides; 4. between contracted portions of the 
inferior constrictor; 5. between the epiglottis and the two folds 
formed laterally from the musculature of the pharynx; G. the 
esophageal mouth of Killian, between the folds of the crico- 
pharyngeus; 7. no real glottis, in some, rather the sound of 
eructated ail'. 17 ICallen lists the same structures, except the 
last. He adds that “every fold of mucous membrane, every 
favorably placed cicatricial band, every muscle or muscular 
remnant, may serve as the basis for the development of a 
pseudoglottis.” 10 

Jackson and Jackson report that the tissues they have ob¬ 
served in vibration include: 

“1. The pillars of the fauces under muscular action; 2. the 
tongue against the back wall of the pharynx; S. the tongue 
against the posterior pharyngeal wall; 4. the remnant of the 
tip of the epiglottis against the back wall of the pharynx; 
5, adventitious folds in the hypopharynx; 6. the anterior wall 
of the hypopharynx coming against the posterior wall; 7. a 
pseudosyrinx formed in the esophagus by the collapse of one 
wall against the other with the axis of the chink noted in some 
cases in the frontal plane, in others in the sagittal plane, and 
in still others in one of the diagonal planes; 8. a cicatricial 
band against the normal tissue; 3. a pair of cicatricial bands; 
10. secretions forming bubbles aiding the tissues.” 3 

Levin thinks that the pseudoglottis varies in the individual 
patient, depending upon the type of operation performed and 
the remaining tissues. The structures which may function as 
vibrator's are: 

"1. the epiglottis tip, if this is permitted to remain; 2. the 
pillars of fauces; S. the tongue against the posterior wall; 
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If. the collapsing esophageal wall against the opposite side; 
5. a cicatricial band against the normal tissue; 6. others which 
cannot be identified by present knowledge.” 11 

Mason also describes these structures as possible sites of the 
pseudoglottis, but adds that “more often, no definite pseudo¬ 
glottis can be demonstrated even though the voice may be pei'- 
fectly satisfactory.” 11 

A considerable number of investigators are of the opinion 
that the mouth of the esophagus, or cricopharyngeus, forms 
the most efficient pseudoglottis for the laryngectomized 
speaker. Included in this group are: Kallen, 10 Stetson, 23 Gate- 
wood, 0 Howie, 8 McCall and Stover, 15 Greene, 7 Martin, 13 Levin, 11 
Lindsay, Morgan and Wepman, 12 Mason, 11 Moolenaar-Bijl, 10 
Pancoast, Pendergrass and Schaeffer, 20 Gardner, 4 Negus, 19 and 
Brighton and Boone. 2 

Kallen reported that as early as 1888, Bandler described a 
case in which the cricopharyngeus functioned as the pseudo¬ 
glottis in producing a substitute voice. In the same article 
reference was made also to Fraenkel in 1893, who published 
an account of a similar case which had been corroborated by 
Gutzmann. 10 

Seeman made one of the first scientific studies of the prob¬ 
lem, using the method of Pvoentgen examination. Morrison re¬ 
ported Seeman’s conclusions to the effect that the anatomic 
and physiologic conditions of the esophagus meet the require¬ 
ments for the production of substitute voice in every respect. 
He described contractions of the esophageal mouth during 
phonation and expressed the opinion that the striated muscles 
involved could function under partial voluntary control. The 
esophagus formed an ideal air chamber, he thought, because 
of its capacity to: 1. hold more than a few cubic centimeters 
of air; 2. be filled with air quickly and voluntarily; 3. expel 
air under control; and If. set the pseudoglottis into vibration 
by providing the necessary air current thus fulfilling the re¬ 
quirement that the air chamber be caudal to the pseudoglot¬ 
tis. 17 

Morrison and Fineman described the pseudoglottis formed 
at the cricopharyngeus and its advantages in the following 
way: 
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"True esophageal voice is characterized by the fact that the 
pseudoglottis lies at the level of the cricopharyngeus muscle, 
and the air reservoir is within the lumen of the esophagus 
and the cardiac end of the stomach. . . 1 When it has been 
learned and practiced long enough it is produced with little 
effort, is loud and clear enough for all ordinary conversation 
and carries very well by telephone.” 18 

The majority of those who regard the cricopharyngeus as 
the most frequent site of the pseudoglottis base their conclu¬ 
sions, at least in part, on Roentgenological observations, which 
despite many limitations, have provided the most objective 
visual evidence thus far. 

The studies of Brighton and Boone in 1937, Pancoast, Pen¬ 
dergrass and Schaeffer in 1940 and Lindsay, Morgan and Wep- 
man in 1944, were specifically devoted to Roentgenologic and 
fluoroscopic examination of the substitute speech mechanism 
in laryngeetomized persons. 

Brighton and Boone reported that their films showed the 
site of vibration or pseudoglottis as corresponding to the ana¬ 
tomical position of the cricopharyngeus muscle; moreover, 
they stated that "the action of the pseudoglottis is similar to 
that of a normal glottis, the vibrating membrane of the tra¬ 
cheobronchial tree of certain lower animals or the reed of an 
artificial larynx”. 1 

Pancoast, Pendergrass and Schaeffer observed that: 

“As the patient begins to talk, certain muscles appear to con¬ 
tract and reduce the shadow of the pharyngeal air space. In 
this stage it is possible to see a soft-tissue shadow, which more 
or less completely separates the air-space of the pharyngo¬ 
esophageal reservoir from that of the remainder of the esopha¬ 
gus. We have felt that this shadow is produced by a com¬ 
pensatory development of the cricopharyngeus muscle.” 

Lindsay, Morgan and Wepman discovered in the course of 
their investigation that: 

“During phonation it can be seen that the sphincter is not 
completely closed, leaving a small channel for air to escape. 
Although the pitch of the sound produced ' 
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possible to detect vibratory movement of the muscular fold 
under the fluoroscope; however, with an exposure which varies 
from one-twentieth to one-thirtieth of a second, the Roentgeno¬ 
grams taken during phonation regularly show distinct blurring 
of the edges of the fold, while those made during resting stage 
or modified Valsalva test show clear-cut borders and a com¬ 
pletely closed sphincter. It appears clear, therefore, that the 
movement set up in the borders of the muscular fold by the 
column of air escaping through the spincter constitutes the 
mechanism of sound production.” 1 -’ 

They concluded from their data that “the proficiency of the 
esophageal voice is related to the degree of control over the 
cricopharyngeus muscle”. 12 

One of the most recent investigations of the subject based 
almost entirely on fluoroscopic and Roentgenographic data is 
that of Pellegrini and Ragaglini, in 1951. Their observations 
were made on laryngectomized patients, before and after 
speech training. In contrast to the majority of investigators, 
they refute the idea that a pseudoglottis actually forms in the 
speaker. They conclude that a squeezing mechanism appar¬ 
ently forces air to pass through a narrow channel, thus pro¬ 
ducing sound. 21 No explanation is given as to why the narrow 
channel should not be considered the pseudoglottis. 

While fluoroscopic and Roentgenological studies have pro¬ 
vided the most objective data thus far, the need for further 
research in this area, employing new or different techniques 
is evident. In the study being reported here motion picture 
photography and Roentgenography were the procedures used 
to obtain visual evidence of the location of the pseudoglottis 
and its air supply. 

Twenty laryngectomized speakers who exemplified varia¬ 
tions in the manner of producing voice (e. g., lip and swallow¬ 
ing movements), as well as differences in pitch, were selected 
as subjects. A thorough examination of the pharynx and hypo- 
pharynx of each subject was made with a conventional laryn¬ 
geal mirror in order to observe size, shape and functioning 
and to note the presence or absence of structures such as ton¬ 
sils and epiglottis. Each operative report had previously been 
reviewed to learn what muscles or structures remained which 
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might function in the production of sound. The subject was 
then asked to produce the vowel “eh”: first, in his usual man¬ 
ner; and again with the tongue forward and the mirror ad¬ 
justed in the pharyngeal area to reflect vibratory movement 
there or below. 

When the examination indicated that the individual would 
be a satisfactory subject, or that with training he might be¬ 
come one, he was given equipment and instructions for prac¬ 
tice at home. The equipment consisted of a No. 3 laryngeal 
mirror and two stationary mirrors (one a concave head mir¬ 
ror), mounted on a ring stand. Directions were given for the 
location of the light to be reflected from the concave mirror 
into the pharynx, the adjustment of the guttural mirror, and 
for checking the procedure in the second stationary mirror. 
After adequate practice at home and in the laboratory, the 
subject was considered ready for photography. 

The procedure followed was the same as for laryngeal pho¬ 
tography. 1 The subject was instructed to produce the vowel 
“eh”, sustaining it as long as possible or continuing to repeat 
it while the camera was in operation. Magnetic tape record¬ 
ings of the sounds produced were made concurrently with the 
films. 

Analysis of the films consisted essentially of location of the 
sound source and descriptions of the individual pharyngeal 
variations. 

Original plans included the use of high-speed photography, 
but technical difficulties made it impossible to cany out this 
procedure. The laryngectomized patients were not able to de¬ 
vote the time necessary to learn to produce voice upon a given 
signal, with the pharyngeal mirror in position and within the 
brief time of the filming. 

X-ray Data: Sixteen laryngectomized speakers served as 
subjects for the Roentgenography. For visualization, a mix¬ 
ture of barium and butter was made, as described by Hoerr 5 
and was spread thickly on a large soda cracker. This com¬ 
bination adhered to the mucosal surfaces a sufficient length of 
time to permit good Roentgenograms. Half the cracker was 
consumed before the first two films; the remainder before the 
others. 
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Film 1 was made with the subject at rest, prior to air intake 
for speech; Film 2 showed the structures just after the sub¬ 
ject had taken in a maximum amount of air in preparation for 
phonation. Film 3 was exposed during production of the vowel 
“ah” and Film 4 followed immediately after the production of 
the vowel. 


Photo 1 


Photo 2 



Photo .1 


Photo 4 



Pig 1. Photographs 1. 2, 3, 4 Enlargements of representative 16 mm. 
motion picture frames showing sphlncter-like constriction and lelaxation 
of the phaiyngeal walls during bucco-esophageal phonation 


The subject’s position was changed for the fifth film so that 
he stood at a 45-degree angle to the chest table. This provided 
a full length view of the esophagus. The instructions given 
were the same as for Film 2 and the exposure was made when 
the subject had taken in the amount of air preparatory to 
phonation. 

Areas of constrictor action, changes in contours, or other 
evidence of pseudoglottis formation were studied, and locations 
in relations to vertebrae were noted. Visible changes in the 
air column in the pharynx and esophagus preceding phonation, 
and presence or absence of an air column below the pseudo- 
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glottis when phonation was initiated and immediately after¬ 
wards were also noted. 

Films 14 x 17 inches, which showed an increased length of 
esophagus, were studied separately to discover whether the 
change in the subject’s position might bring into prominence 
structures or evidence of function which were not visible in the 
lateral view. 



Fif? 2 Subject XI, Film No 1 Air column observed in esophagus pre¬ 
ceding phonation 


A. study of the motion picture films, the associated sound 
recordings and the X-ray photographs pointed up certain prob¬ 
lems and provided a few conclusions. 

Motion Picture Data. Only eight of the 20 subjects orig¬ 
inally selected for photography finally proved to be suitable. 
The major difficulties were: some could not phonate with the 
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mouth wide open, others could not tolerate a mirror, while 
still others were unable to produce sound with a mirror in 
place. 

In the analysis of the films, the pattern of movenrnt most 
frequently observed was that of a circular drawing- together 
of the walls of the pharynx, and a marked bubbling of saliva 
as the sound was produced, followed by a drawing apart of 



Fig 3 Subject XI Film No 2 Air column following maximum oial intake 
of an preparatory to sound production 


the pharyngeal walls. These adjustments are illustrated in 
Fig. 1 by selected frames from a film sequence. In Photo¬ 
graph 1, the irregular mass occupying the upper third of the 
image is the base of the tongue. The dark area just above the 
lower part of the mirror rim represents the posterior pharyn¬ 
geal wall which drops almost vertically. Photographs 2 and 3 
show a rapid backward sweep of the tongue combined with the 
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radial movements of the lateral pharyngeal walls in a sphinc¬ 
ter-like closure. The bright spot in the lower section of Pho¬ 
tograph 3 pictures a bubbling of mucous and saliva produced 
by the expulsion of air from below it. It is probable that some 
of the sound is produced by this bubbling action. Photograph 
4 shows the tongue and pharyngeal walls returning to the po¬ 
sition of rest shown in the first photograph. 



FJb 4 Subject Xt. Film Xo 3 Constriction of the esophtgenl air column 
during production of ion el Round ah' 


The photographs of Fig. 1 show a type of closure which in¬ 
volves the tongue and which is made relatively high in the 
pharynx. The closure in most of the subjects was lover in 
the pharynx, but these photographs were used because they 
gave a clearer representation of tiie movements. 

Tlie eight individuals participating in this procedure were 
excellent speakers. Their films indicate that in every case, nr* 6 
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the possible exception ot' one, the pattern of movement as de¬ 
scribed above takes place at the level of the cricopliaryngeus. 
This evidence, although from a limited number of subjects, 
lends further support to the observations of those using other 
methods to determine the site of the pseudoglottis, that the 
region of the crieophnryngeus is the usual location. 



Tifc. o SxU'H'ot Xi, Film Xo 4, Oon&Uietton Mill ay»puent tollowing 
pbon.VUon* nir voUunn l>olow Uooioovod in Mre* 


Perhaps the chief value of the results of the pharyngeal 
photography is that the films demonstrate that clear, perma¬ 
nent. visual records of the changes taking place in the mouth, 
pharynx, and upper esophagus during production of substi¬ 
tute voice are possible. 

X-ray Data: An air column was observed in the pharynx 
and esophagus of 15 of the 16 subjects preceding phonation 
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(see Fig. 2, Subject II, Film 1). An increase in the size of 
the air column was noted in 11 instances, following maximum 
oral intake of air preparatory to sound production (see Fig. 
3, Subject II, Film 2). During the production of the sustained 
vowel “ah” in Film 3, definite constrictions of the esophageal 
air column were visible in the films of 13 of the subjects. In 



Fig - 6 Subject XV, Film No 1 Beginning of phonation of poor speaker. 
Note absence of air column in ceri ical esophagus 


seven of the 13, the constrictions appeared in the area of the 
esophagus opposite vertebrae 5 and 6. In three, it was op 
posite vertebra 7. In one case, it was opposite the third 1 ' - 
tebra, and in two cases, a double constriction was noted. 

The appearance of such constrictions, particularly >n the 
region of the fifth and sixth vertebrae, bears out the finiis.cs 
of other investigators who have used the Roentgenolorirri 


396 


ROBE, ET AL.: SPEECH AFTER LARYNGECTOMY. 


method. The present X-ray dims also tend to confirm Hoerr’s 5 
observation that the laryngectomized speakers with the best 
voices have the sharpest constrictions in the area of the crico- 
pharyngeus. 

In most subjects the constriction was still apparent follow¬ 
ing phonation, but the air column below had decreased in size 
(see Fig. 5, Subject XI, Film 4). In some cases, the column 
above the constriction had grown larger. 



Fig 7 Subject XV, Film No 2 Second stage of phonation of poor 
speaker Tongue is laised, pharynx narrowed 


One of the most significant observations provided by the 
X-ray series relates to the presence or absence of an air col¬ 
umn below the constriction as described for Subject XI, Film 
3 (see Fig 4). In the 14 good speakers, a sizable air column 


ROBE, ET AIi.: SPEECH AFTER LARYNGECTOMY. 397 

was demonstrated below the area of constriction or pseudo¬ 
glottis. In the two poor speakers, one whose X-rays are shown, 
this air column was not demonstrated, Subject XV (see Figs. 
6, 7, 8, 9). It appears that an adequate sized air column is 
extremely important. 

The lateral view X-ray films of the two subjects demon¬ 
strate the difference which is visible when an air column is 
present and when it is not. Subject XI is a speaker with an 



Fig 8 Subject XV, Film No 3 Mouth open, pharj nt constricted, 
esophageal column compressed from below 


excellent substitute voice of more than adequate volume, while 
Subject XV is a poor speaker who lacks control of the air used 
for sound, and whose voice is frequently too weak to be heard. 
It should be noted that in Subject XI the hvoid bone has been 
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left in place; in subject XV the hyoid bone has been removed. 
Of the remaining speakers, those possessing superior voices 
generally revealed a larger air column below the constriction 
during phonation (see Fig. 4) than that which appeared 
above. The presence or absence of the hyoid bone was not 
related to quality of voice in the other subjects. 



Fig 9. Subject XV, Film Xo. 4. Completion of phonation of "ah." Mouth 
closed, pharynx returning to resting position, esophageal column return¬ 
ing to original straight course 


The single 14x17 inch oblique chest view X-ray films yielded 
little information beyond the observation that with the excep¬ 
tion of two subjects, who were very poor speakers, air was 
visible throughout the length of the esophagus rather than in 
the upper part alone. 
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In summary, it appears that two factors are present in the 
good speakers: 1. A well defined controllable constriction zone 
in the region of the cricopharyngeus which will act as a 
pseudoglottis; 2. an adequate sized air column below the 
pseudoglottis. 


SUMMARY. 

The location of the pseudoglottis in the laryngectomized 
speakers was objectively visualized by pharyngeal motion pic- 
ture photography and Roentgenography. 

The pharyngeal films which were made during the produc-- 
tion of sound revealed a pattern of movement characterized 
by a circular sphincter-like drawing together of the walls of 
the pharynx, a bubbling of saliva as the sound was produced, 
followed by a drawing apart of the pharyngeal walls. This 
pattern of movement appeared to originate at the level of the 
cricopharyngeus. 

Analysis of a series of four 10x12 inch lateral view X-ray 
films taken before, during and following pfiowatiow resulted in 
the following observations: 

1. A constriction of the pharyngo-esophageal air column 
was present in all good speakers. 

2. The constriction appeared most frequently at the approxi¬ 
mate level of the fifth vertebra and the cricopharyngeus mus¬ 
cle. 

3. An air column of adequate size below the area of con¬ 
striction or pseudoglottis was observed in the good speakers 
and not in the poor speakers. 

•4. The formation of this column of air below the pseudoglot¬ 
tis, when sound is produced, appears to be analogous to the 
utilization of subglottal air in normal phonation. 

The 14x17 inch oblique X-ray films, made at the point of 
maximum intake of air for speech, revealed that air is gen¬ 
erally visible throughout the length of the esophagus, rather 
than in the upper part alone. 
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School of Speech, Noithwestern Umveisity, Evanston, Ill 


AUDIOLOGY FOR INDUSTRY 

Colby College, Waterville, Maine, piesents the Fourth An¬ 
nual Couise in Industrial Deafness, August 5 11, inclusive 
Objective of the course will be to tiam peisonnel in initiating 
and in conducting heai ing conservation pi ograms m noisy in¬ 
dustries Seven full time instructors have been selected from 
authonties in this field Class limited to appio\imately twenty 
participants 

Registrants will live on the College Campus and the tuition 
fee of $200 00 includes boaid and loom Applications should 
be made to Mi William A Macomber, Division of Adult Edu 
cation and Extension, Colby College, Wateiville, Me 



PURE TONE THRESHOLD AND HEARING FOR 
SPEECH—DIAGNOSTIC SIGNIFICANCE 
OF INCONSISTENCIES.* 


Arthur L. Juers, M.D.,f 
Louisville, Ky. 

The lack of correlation between pure tone threshold and 
speech hearing may be directed in either of two ways. Hear¬ 
ing for speech may be worse than would be anticipated from 
the pure tone threshold audiogram, or it may be considerably 
better. Most inconsistencies observed are in the direction of 
speech hearing as not being so good as the pure tone threshold 
would indicate. This will be discussed briefly, and then the 
reverse relationship will be considered at greater length. 

SPEECH HEARING WORSE THAN PURE TONE THRESHOLD. 

In pure conduction deafness, the hearing loss for speech 
correlates very well with the pure tone threshold. In neural 
deafness, the correlation may be fairly good in some instances, 
but frequently the difficulty in hearing and understanding 
speech is much greater than is indicated by the pure tone 
curve. 

An extreme example of the latter type is cited to illustrate 
the absolute necessity of doing speech tests in evaluating the 
hearing capacity in cases of nerve deafness (see Fig. 1). This 
patient was referred to me by a hearing-aid dealer who could 
not understand why the patient was not able to use a hearing 
aid in the right ear, and why only mediocre benefit was ob¬ 
tained from using the aid in the left air. Speech tests revealed 
that the patient could understand only occasional spondees in 
the right ear and the discrimination score in this ear was 
0 per cent. 


• Read at the meeting of the Southern Section of the American Laryngo- 
logical Rhmological and Otoiogical Society, Inc.. Houston, Tex., January 
2S, 3"5G 

tDepaitment of Otolaryngology. University of Louisville 

Edltoi's Note- This ms received in The Laryngoscope Office and accepted 
for publication Feliruaiv 9. 1956 

402 



JUERS: PURE TONE THRESHOLD. 


403 


There was marked recruitment in this ear and low fre¬ 
quency tinnitus was present. This was unquestionably an end- 
organ lesion, most likely of the hydrops type. Extreme loss of 
speech hearing in the presence of only moderate, flat pure tone 
loss is fairly common in cochlear or labyrinthine hydrops. The 
spondee threshold in the left ear was 50 db and the best dis¬ 
crimination score was 68 per cent. Recruitment in this ear 
was moderate in degree. 
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Fig 1 


Much remains to be learned concerning the nature of physi¬ 
ological disturbances of end-organ function which are related 
to speech-pure tone discrepancies. Harris et al. 1 did a detailed 
study in a small group of cases, and noted that recruitment 
seemed to be a most important factor in such discrepancies in 
younger individuals. Pitch deterioration alone was not im¬ 
portant; in fact, if recruitment was accompanied by pitch de¬ 
terioration, speech-pure tone correlation was usually fairly 
good. The reason for this last relationship is not known. 
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It is not difficult to understand the importance of recruit¬ 
ment in speech-pure tone discrepancies if the factor of “nar¬ 
rowed dynamic range” expressed by Eby and Williams 2 is con¬ 
sidered. They noted that speech was intelligible over a rather 
narrow range of intensity above threshold in an ear with re¬ 
cruitment, in contrast to a non-recruiting ear. The phonetic 
elements of words and sentences must vary considerably in 
intensity, even under calibrated laboratory conditions. The 
elements with greater intensity may then fall within the re¬ 
cruited range and seem unusually loud, while the less intense 
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Loudness 
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Fig. 2. These diagrams represent the relationship of Joudness to intensity 
in a non-recruiting (A) and a recruiting ear (B). A threshold of 40 db. 
is indicated for each ear. In the non-recruiting ear the Increase in 
loudness above threshold is always directly proportional to the intensity 
increase; i. e., when the intensity applied to the ear is 50 db. (10 db. 
above threshold) the loudness experienced is 10 db. At 60 db. intensity 
(20 db. above threshold) the loudness is 20 db. In B is represented an 
ear with moderate recruitment and also a threshold of 40 db. When 
a sound intensity of 50 db. (10 db. above threshold) is applied to this 
ear, the loudness experienced is 20 db. Each increase in intensity in this 
ear shows a disproportionately greater increase in loudness. The rapidity 
of increase of loudness depends on the degree of recruitment present and 
\ aries considerably from one case to another. 


elements may be barely or not quite audible. Consequently, in 
an ear with considerable recruitment this abnormally wide 
range of loudness must create a state of utter confusion; i. e., 
some elements of the presented speech seem too loud and oth¬ 
ers are scarcely audible. If for example the loudness range of 
ordinary speech elements just above threshold perceived in a 
non-recruiting ear is only 20 db, the perceived loudness of 
similar speech elements at 20 db intensity above threshold in 
an ear with recruitment has a much wider range (see Fig. 2). 
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As a result the intensity range which permits intelligibility of 
speech in an ear with recruitment is “narrowed”. 

Poor speech hearing is also to be expected when there is a 
rather abrupt drop in the audiometric curve for the higher 
speech frequencies, resulting in consonant speech elements not 
being heard. In such cases hearing for spondees may correlate 
fairly well, but discrimination is usually impaired. In older 
persons, the capacity to understand speech is usually much 
poorer than would be suggested from the audiometric curve. 
The lesion here is probably central as well as peripheral. A 
recent study by Bordley and Haskins 3 reveals that in such 
instances the PGSR shows better hearing for pure tones than 
does standard subjective audiometry. They considered this to 
be evidence of cerebral sclerosis. Experimental evidence indi¬ 
cates that cortical integrity is not essential for a good PGSR 
response. Such individuals were unable to derive any benefit 
from a hearing aid. Gaeth* has referred to this impairment 
of auditory function in older individuals as phonemic re¬ 
gression. Actually, this is probably more of a perceptive de¬ 
terioration than a regression. Recruitment is not always pres¬ 
ent in presbycusis. 5 It is possible that the degree of recruit¬ 
ment found might be an indication of the end-organ component 
in the total perception problem in presbycusis. 

Tinnitus frequently interferes to some extent with good 
speech hearing. This is particularly true of a low-pitched 
tinnitus, such as is frequently seen in cochlear hydrops. 

SPEECH HEARING BETTER THAN PURE TONE THRESHOLD. 

This relationship is relatively uncommon in private practice. 
Audiological observations during and after World War II in¬ 
dicated that such cases are on a psychogenic basis. The occa¬ 
sional cases that I have seen in private practice are apparently 
in tlie same etiological category. As a rule these patients have 
a moderately severe pure tone loss on subjective audiometry, 
and yet can carry on conversation at a distance of several feet 
with very little difficulty; this is the clue to the diagnosis. 
Calibrated speech tests will then verify the discrepancy be¬ 
tween pure tone threshold and hearing for speech. 
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I have in the past few years observed several school children 
in whom the pure tone loss was much greater than the loss 
for speech. This relationship in adults in private practice is 
very infrequent. The details of one case will be cited to illus¬ 
trate the clinical aspects of this problem. 

A 12-year-old girl was referred to me because slie was not doing well 
in school. An audiogram made by the school nurse showed a 55-60 db. 
loss in both ears. My initial audiogram on Feb. 4, 1955, substantiated 
this finding (see Fig. 3). Yet this girl could repeat words heard at a 
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distance of 25 feet. Her otolaryngology examination was negative. A 
diagnosis of psychogenic deafness was made, and thorough psychological 
study was recommended. A follow-up hearing study was done on May 4, 
1955 (see Fig. 2). There was still a moderate loss on pure tone exami¬ 
nation. Hearing for speech showed normal threshold for spondees and 
a 100 per cent discrimination score. Because of uncertain calibration of 
the masker, a D-S test was not done. A recheck of an audiogram on 
Dec. 3, 1955, showed an almost normal pure tone threshold. At this 
time the patient seemed to have a more normal psychological attitude in 
contrast to a somewhat withdrawn type of personality noted at the time 
of her initial examination. 
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A brief review of her psychological background revealed that the girl 
had been rejected by her parents at the age of one year and placed in a 
foster home. At the age of three she came to live with an aunt with whom 
she lives at the present time. The aunt states that at the age of three 
the girl was not inclined to play much with other children and frequently 
sat by herself, talking and making facial grimaces. As far as is know'n 
she developed speech at the usual age. Shortly before the time I first 
saw her she had had a severe conflict with her teacher. This may have 
been the precipitating factor for her psychogenic deafness. When last 
seen recently, she was again well-adjusted in school, and it will be 
noted the audiogram is near normal. 

In many cases the psychological problem is not as apparent 
as it was in this instance. It is doubtful whether a detailed 
psychological study is necessary or advisable in all cases; how¬ 
ever, a superficial survey should be made, and if there is evi¬ 
dence of any serious difficulty, adequate psychiatric evaluation 
should be recommended. The otologist must use his clinical 
judgment on this aspect of the problem after he has completed 
his study. 

To my knowledge there has to date been no attempt made 
to account for the disproportionately greater loss for pure 
tones than for speech in cases of psychogenic deafness. An at¬ 
tempt will be made here to supply a hypothesis to explain the 
genesis and basis of this clinical entity. 

Myklebust 6 has shown that some children with otherwise 
normal hearing show very poor conscious response to pure tone 
stimulation. He explains this on the basis that a pure tone is 
too abstract and meaningless to arouse cortical evidence of rec¬ 
ognition on the part of the child. He states that in the process 
of auditory maturation the child first shows evidence of re¬ 
sponse to speech or complex meaningful sound or noise, and 
that visible evidence of response to pure tones is, in some in¬ 
stances, delayed. Some children respond to pure tones at a 
much earlier age than others. This does not mean that the 
organ of Corti or the central pathways are not stimulated by a 
pure tone but merely that recognizable conscious evidence of 
response is delayed in developing. 

It is an accepted fact that some predisposed individuals will 
regress to infantile patterns psychologically in certain areas 
of their behavior when subjected to undue stress. 7 Since the 
function of hearing represents to some extent a psychological 
reaction, it is possible that some individuals are so sensitized 
or conditioned as to regress in the auditory area under certain 
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situations of psychological stress. In other words, if an indi¬ 
vidual regresses with respect to his auditory function, he would 
lose first that facet of function which was last to develop in 
maturation; i. e., conscious recognition of pure tone stimula¬ 
tion. If regression is severe, a moderate or severe loss for 
speech and other sounds as well as for pure tones will occur. 

My first thought was to call the modus operandi of this con¬ 
cept of psychogenic deafness a “dematuration”; however, I 
think that a more appropriate and descriptive term would be 
“psycho-auditory regression”. I believe that the greater loss 
for pure tones in these cases would more logically be a regres¬ 
sion than a suppression. 


DISCUSSION. 

Pure tone speech hearing discrepancies are not present in 
pure conduction deafness. When the pure tone speech discrep¬ 
ancy is marked, it is usually obvious to the alert clinician on 
comparison of the pure tone audiogram with the patient’s 
ability to understand conversational voice. Calibrated speech 
tests are necessary to establish a more exact determination of 
speech hearing capacity. The most common discrepancy is for 
speech hearing to be poorer than the pure tone threshold. 
Cochlear hydrops and some instances of presbycusis are par¬ 
ticularly inclined to have considerable deterioration of speech 
hearing. A less common relationship is for speech hearing to 
be much better than the pure tone threshold. This last situa¬ 
tion should make the clinician suspicious of an underlying 
psychogenic basis. If facilities are available, a D-S test and 
a PGSR study should be done in these cases. The PGSR (ob¬ 
jective audiometry) would be expected to show a better thresh¬ 
old than standard subjective audiometry. It is hypothesized 
that psychogenic deafness can be explained on the basis of a 
“psycho-auditory regression” resulting from psychological 
stress in a predisposed or preconditioned individual. 

SUMMARY. 

1. Some form of speech testing is essential as a supplement 
to the pure tone audiogram in evaluating an individual's ca¬ 
pacity to hear and understand speech. 
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2. Greater loss for speech than for pure tones is rather com¬ 
mon in nerve deafness. 

3. Greater loss for pure tones than for speech is highly sug¬ 
gestive of psychogenic deafness. 

4. The concept of "psycho-auditory regression” as a basis 
for psychogenic deafness is proposed. 
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THE AMERICAN OTORHINOLOGIC SOCIETY FOR 
PLASTIC SURGERY, INC. 

A scientific meeting of the American Otorhinologic Society 
for Plastic Surgery will take place at the Waldorf-Astoria 
Hotel in New York City on May 18,1956. An operative clinic 
will also be held during the morning of May 19th at the Monti- 
fiore Hospital. 

The program will consist of medico-dental presentations and 
plastic surgery of the head and neck. 

For further information write Louis Joel Feit, M.D., Secre¬ 
tary, 66 Park Avenue, New York 16, N. Y. 



THE MECHANISM OF OPENING OF THE 
HUMAN LARYNX.*f 


B. Raymond Fink, M.D., 

Milos Basek, M.D., 
and 

V. Epanchin, M.D. (By invitation), 

New York, N. Y. 

In a recent discussion concerning the mechanism of lai’yngea 
closure 1 certain concepts arising out of Roentgenographic in¬ 
vestigations were presented. It was shown that a ball-valve 
type of mechanism occurred, produced by pressure of the pre- 
epiglottic body against the upper surface of the vestibulai 
folds and brought into action when the distance between the 
larynx and the hyoid bone was reduced. Evidence was pre¬ 
sented suggesting that extrinsic laryngeal muscles were re¬ 
sponsible for this movement and were thereby able to close 
the larynx even when the intrinsic muscles supplied by the 
recurrent laryngeal nerves were paralyzed. 

Electromyographic studies have produced additional evi¬ 
dence supporting these ideas. In conjunction with Roentgeno¬ 
graphic and cinematographic analysis of vocal cord move¬ 
ments, the findings also indicate that current views on the 
mechanism of opening of the larynx and glottis 2 require modi¬ 
fication. The evidence concerning the mechanism of opening 
is presented here. 

METHODS. 

The subjects were three male physicians in normal health. 

Electromyography : Action potentials from laryngeal mus¬ 
cles -were recorded during normal and deep respiration. The 
muscles studied were the sternothyroid, sternohyoid, thyro- 

* Read at the Meeting- of the Eastern Section. American Laryngological, 
Rhinological and Otological Society, Inc., Boston, Mass., Jan. 13, 1956. 

t Prom the Anesthesiology and Otolaryngological Services, The Presby¬ 
terian Hospital and the Departments of Anesthesiology and Otolaryn- 
sologv, Columbia University, College of Physicians and Surgeons, New 
York, N. Y. 

Editor's Note: This ms. received in The Laryngoscope Office and accepted 
for publication, February la, 1956. 
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hyoid, cricothyroid and vocalis, and the rectus and external 
oblique muscles of the abdomen. The muscles were identified 
by reference to their point of attachment to skeletal structures. 
Concentric bipolar needle electrodes were inserted through 
skin wheals made with one per cent procaine into the muscles 
in a plane closely parallel to the long axis of their fibers. Six 
muscles were studied simultaneously. The potentials were led 
to an eight channel Grass model III ink-writing oscillograph. 
The seventh channel recorded sounds through a microphone 
placed in the subject’s mouth. The eighth channel registered 
a signal operated by the subject’s hand and arranged to light 
simultaneously a lamp visible in the field of a 16 mm. motion 
picture camera. This camera photographed the movements of 
the anterior prominence of the thyroid cartilage. The signal 
was used to mark the start and end of each maneuver. 

Roentgenograms: Lateral and anteroposterior exposures 
were made at the end of normal expiration, enforced expira¬ 
tion, and at the end of deep inspiration. The technique for 
lateral views was: tube film distance 72 inches, centered 1.5 
cm. behind the thyroid cartilage notch, 72 kv., 400 ma., 1/10 
second. The subject sat up with the head steadied by a strap. 
Anteroposterior laminograms were obtained in a plane 2 cm. 
behind the thyroid cartilage notch, tube film distance 30 inches, 
50 milliamps for 3 seconds, 75 kv., patient recumbent. 

Motion Pictures of Vocal Cord Movements: The larynx was 
visualized by a laryngeal mirror and photographed at 16 
frames per second during phonatory and respiratory move¬ 
ments. 

RESULTS. 

Electromyograms: There is continuous activity of all the 
intrinsic (cricothyroid and vocalis) and extrinsic (sternothy¬ 
roid, sternohyoid and thyrohyoid) muscles of the larynx stud¬ 
ied, but the intensity of activity in the various muscles de¬ 
pends upon the laryngeal movement that is being performed. 

In quiet respiration (see Fig. 1) there is some activity in 
all the muscles of the larynx throughout both inspiration and 
expiration. 

With stronger respiratory efforts (see Fig. 2) there is in¬ 
creased activity in all the laryngeal muscles and a definite dif- 
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Fig. 1. Electromyograms of abdominal and laryngeal muscles during 
quiet respiration. Subject C. T. There is slight activity continuously in 
all the Ia<_. ngeal muscles. The large deflections in the abdominal tracings 
are due to electrocardiogram pickup. The bottom tracing in Figs. 1 to 4 
recorded currents from a microphone near the subject’s mouth. 



■Rectus obd. 



Thyro hjatd* 1 
5 ter go - '-thyroid 


Cnco thyroid 



Fig. 2. Electromyograms during deep respiration. Subject R.F. There 
is considerable activity in tile sternothyroid throughout both inspiration 
and expiration. Thyrohyoid activity is marked only during expiration. 
Note the increased tone in the vocalis durinp expiration. Motion pictures 
showed the larynx moving downward with inspiration and upward with 
expiration. 
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ference between the inspiratory and expiratory patterns be¬ 
comes visible. During inspiration sternothyroid activity is 
well marked whereas the thyrohyoid is relatively quiescent. 
With expiration there is increased activity in both muscles, 
but the increase appears most pronounced in the thyrohyoid ; 
there is also a rise in cricothyroid and vocalis activity. 

In forced respiratory movements there is increased tone in 
all the muscles in both phases of breathing; however, in forced 
inspiration (see Fig. 3) the increased activity is more marked 
in the sternothyroid than in the thyrohyoid muscle. Motion 
pictures show that at this time the larynx was moving down 
(caudad). The rectus abdominus and external oblique are qui¬ 
escent. With deep expiration (see Fig. 4) there is a striking 



Fig-. 5. Anteropostei lor laminograms of larynx. Subject R.F. (A) Deep 
inspiration (B) Expiration. During- inspiration theie Is wide sepaiation 
of the vocal and vestibular folds. The thyroid cartilage and hyoid bone are 
also widely separated. In expiration both distances are smaller 


increase in thyrohyoid potentials, and activity is also regis¬ 
tered in the abdominal muscles. At this time the larynx was 
moving upward. 

Roentgenograms : The anteroposterior laminograms showed 
that there is wide separation of the vocal and vestibular folds 
in inspiration (see Fig. 5A) ; in expiration (see Fig. 5B) the 
folds were nearer the midline. The lateral Roentgenograms 
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demonstrated that in inspiration (see Fig. 6A) the larynx 
moves downward away from the hyoid bone; the anteropos¬ 
terior diameter of the aditus and vestibule was increased by 
elongation and forward displacement of the pre-epiglottic body 
and by backward tilting of the arytenoids. In expiration (see 
Fig. 6B) the reverse change occurred; the entire larynx moved 
toward the hyoid, the pre-epiglottic body appeared shortened 
and thicker and displaced backward, resulting in anteropos¬ 
terior narrowing of the vestibule. 

In expiration the ventricle of the larynx was horizontal and 
narrow. At the end of deep inspiration the ventricle sloped 
upward and backward and was increased in width. 



Pig-. 6. Lateral roentgenograms of larynx. Subject R. F. Right: Deep 
inspiration. Left: Expiration. The thyrohyoid distance is greater in 
inspiration. The 'lengthening of the aryepiglottic folds and elongation 
of the pre-epiglottic body are well seen. The arytenoid eminence, visible at 
the loiver end of the aryepiglottic fold, is more posterior in deep inspira¬ 
tion. Note the widened ventricle shadow. 


Motion Pictures of the,Vocal Cords: These showed a strik¬ 
ing and constant sequence of events diu'ing opening and closure 
of the glottis'.' The records obtained by us at 16 frames per 
second are in agreement with those of the high speed motion 
picture of the human vocal cords at 1,000 frames per second 
made by the Bell Telephone Company, through whose courtesy 
Fig. 7 is reproduced. In the open glottis during quiet respira¬ 
tion the vocal processes were almost parallel to each other and 
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Pig. 7. Motion picture of glottic movements at the start (A-F) and end 
(GIv) of plionation. The vocal processes, (indicated by heavy lines in the 
sketches) retain a Virtually constant direction throughout. The interval 
between frames is approximately 1/40 second (Bell Telephone). 


pointed directly forward (see Fig. 7A). As the glottis closed 
the vocal processes came together but maintained a constant 
forward direction throughout (see Fig. 7-B to F) ; there was no 
sign of internal rotation. When the glottis opened the vocal 
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processes moved apart but retained the same forward direc¬ 
tion (see Fig. 7G to J) until just before the maximum enlarge¬ 
ment of the lumen (see Fig. 8A to C). The vocal processes 
then began to diverge, forming an angle of 30° (see Fig. 8D). 
At the same time the arytenoids were seen to tilt backward 
and the anteroposterior diameter of the vestibule became en¬ 
larged. 
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Fig 8 Opening of glottis during deep inspiration (A-B'C) The vocal 
processes remain parallel (D) At the end of the lateral excursion the 
vocal processes diverge through an angle of 30°. 



DISCUSSION. 

The motion pictures of vocal cord movement clearly indi¬ 
cate that changes in size of the glottis are accompanied by 
sideway sliding movements of the arytenoid cartilages. There 
is no suggestion of internal rotation at any time, nor of ex¬ 
ternal rotation until the maximum enlax-gement of the glottis 
is approached, at which point the vocal processes appear to 
diverge and the arytenoids tilt backward. This occurs in deep 
inspiration at a time when the ventricle slopes upward and 
backward (see Fig. 6A). The divergence is not due to external 
rotation but is a result of backward tilt of the arytenoids; 
when seen from above, foreshortening gives this an illusory 
appearance of rotation. The change in direction of the ven¬ 
tricle ind 
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ess, has moved upward. Since the thyroid and cricoid carti- 
Iages have not moved relative to each other, the movement of 
the vocal process must have occurred by backward tilting of 
the arytenoid at the crico-arytenoid joint. This joint is cylin¬ 
drical, 5 with the long axis sloping down at an angle of 45° 
to the horizontal (see Fig. 9). Backward tilt of the arytenoid 
around this axis must, therefore, carry the vocal process not 



Fig 9. Right crico-arytenoid joint of a man INote U*e slope and elonga¬ 
tion of the cricoid facet (2) and the coriespondinfr conca-iitj of the 
arytenoid facet (1) The attachments of the 

and lateral cnco~ar> tenoid (4) do not provide leierage tor rotation. 
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only upward but also outward. 1 Seen from above, the outward 
component appears as divergence. No external rotation is in¬ 
volved. 

The motion pictures and X-ray evidence afford no support 
for the idea that the glottic opening is governed by rotation of 
the vocal processes; changes are almost entirely due to lateral 
sliding movements of the arytenoids along the crico-arytenoid 
joints. This conclusion is supported by observations on three 
fresh cadaver specimens. In preparations consisting of the 
hyoid bone, larynx and upper part of the trachea, distraction 
of the specimens by pulling the trachea and pre-epiglottic body 
in opposite directions caused separation of the arytenoids and 
enlargement of the glottis similar to that seen in the motion 
pictures. Rotation of the vocal processes did not occur. On 
release of the traction the vocal cords returned to the cadaveric 
position. 

Recognition of the mediolateral gliding motion of the aryte¬ 
noid during opening of the glottis leads to the question, what 
muscle or muscles are responsible for this movement? It must 
be pointed out that in man the muscles attached to the aryte¬ 
noid cartilages, including the posterior crico-arytenoids, do 
not originate lateral to the arytenoids and, therefore, cannot 
by themselves produce a lateral sliding movement of these 
cartilages. The means by which the arytenoids are drawn 
apart, therefore, i-equire further consideration. 

Signs of the mechanism involved 
eral Roentgenograms. In Fig. 6A i 
epiglottic distance is increased by t 
the larynx and that the upper bordi 
upward; this indicates that the ve 
the border has been pulled upward, 
tinue into the aryepiglottic folds n 
noids upward and outward to the si; 
the aryepiglottic folds are strechh; 
larynx, they must exert an rrwnrf 
arytenoid cartilages and tscuieL.--? 
tibular folds arch upward nr.f ••§ 
laterally, carrying the -Tsr-cnr 
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the midline (see Fig. 10). When the end of the lateral excur¬ 
sion of the arytenoids is reached the same upward and out¬ 
ward pull apparently makes the vocal processes tilt up and 
out, causing the body of the arytenoid to incline backward and 
enlarging both the anteroposterior diameter of the vestibule 
and transverse diameter of the glottis. In addition descent of 
the larynx causes stretching of the pre-epiglottic body in the 
anterior wall of the vestibule, making it lie more vertically 
and adding to the expansion of the anteroposterior diameter 
during inspiration. 




ADC 

Fig 10 Diagram to show the effect of stretching the ar> epiglottic folds 
on moiements of the arytenoid cartilages (A) Expiration (B) Inspiration 
(C) Maximum inspiration. In inspiration the larynx moves down, away 
from the hvoid, the aryepiglottic folds become stretched and puli the 
arytenoids outward In extreme inspiration the stretch acts on the vocal 
processes (not risible in the diagram) and tilts the arytenoid backward 


According to the electromyograms, the sternothyroid muscle 
is at peak activity during the inspiratory phase of respiration, 
just when the lumen of the larynx is enlarging in all direc¬ 
tions. The action of this muscle tends to pull the larynx away 
from the hyoid with consequent stretching of the aryepiglottic 
folds and separation of the arytenoid cartilages (see Fig. 10). 
Since this action occurs with each respiration it seems reason¬ 
able to regard the sternothyroid muscle as playing a major 
part in opening the glottis and larynx during inspiration. Sim¬ 
ilarly the thyrohyoid muscle, at peak activity during expira¬ 
tion, pulls the larynx toward the hyoid bone and reduces the 



FINK, ET AL.: OPENING OF HUMAN LARYNX. 


423 


stretcli on the soft tissues, thus allowing or causing them to 
foid and approach each other. The thyrohyoid is, therefore, 
considered to play an important part in narrowing the glottis 
during expiration. 

According to these findings respiratory movements of the 
larynx and glottis are produced by a mechanism comparable 
to a bellows. The folds of the bellows are the vestibular and 
vocal folds (see Fig. 11). When the bellows opens the folds 
are stretched, and the space between them is increased. In the 
larynx such a stretch is produced during inspiration by down- 
ward movement of the larynx. Conversely, when the bellows 
closes the folds are nearer together, and the lumen is reduced; 



FIr 11 Tracings of anteroposterior lamlnofrrams of larynx Subject 
TT (A) Closed (B) Expiration <C) Inspiration A bellows ti pe of action 
is exerted on the vocal and vestibular folds by vertical movements of the 
lar>nx As distance a a', a", increases the larynx opens at the level o' 
the folds Diameter b remains constant throughout 


in the larynx this occurs during expiration when the organ 
moves upward. Opening and closure of the glottis during res¬ 
piration is, therefore, interpreted to be the result of up-and- 
down movements of the larynx as a whole, controlled by ex¬ 
trinsic muscles, especially the sternothyroid and thyrohyoid. 
Downward movement of the larynx, produced by the sterno¬ 
thyroid, pulls the larynx away from the hyoid and tends to 
unfold the vestibular and vocal folds, thereby widening the 
glottis. On the other hand, the thyrohyoid draws the larynx 
and hyoid together, causing folding of the laryngeal walls and 
tending to narrow the glottis. This explains the observations 
that deeper breathing is accompanied by an increased vertical 
excursion of the larynx 5 and by a wider opening of the glottis.® 
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The role of the crico-arytenoid muscles in glottic movements 
though essential is probably more indirect than usually sup¬ 
posed, namely to support the vocal process by stabilizing the 
base of the arytenoid cartilage. The arytenoid cartilage re¬ 
sembles a triangular pyramid resting on one angle of its base 
at the crico-arytenoid joint (see Fig. 12A) ; the crico-aryte¬ 
noid muscles inserted at the joint can be regarded as braces 
whose function is to stabilize this precarious balance. The 
forward pull of the vocalis is opposed by the posterior crico¬ 
arytenoid, but this creates a torsion moment or torque which 
it seems the function of the lateral crico-arytenoid to counter¬ 
act. Such an interpretation explains the continuous activity 
found in electromyograms of the human vocalis and cricothy- 




Fuicmm 


/a 


a. 

B 


Fig. 12. Forces acting- on the base of the arytenoid cartilage, (a) Pos¬ 
terior crico-arytenoid. (b) Lateral crico-arytenoid. (c) Vocalis. The thick¬ 
ness of the arrows is roughly proportional to the size of the corresponding 
muscles. The fulcrum of any resultant movement is at the posterolateral 
corner of the base. The forces appear better adapted to controlling 
anteroposterior tilt than transverse rotation. 


void muscles. It may be surmised that there is a balancing 
continuous activity in their opponents; he., in the crico-aryte- 
noids. 

The work of Murtagh and Campbell 7 indicates that continu¬ 
ous tone is present in both groups of muscles in goats. It may 
be concluded that stability of the arytenoid cartilages probably 
requires continuous tonic activity in all the intrinsic muscles 
of the larynx, and that it is upon this background that the 
bellows mechanism operated by extrinsic muscles is superim¬ 
posed in man. The relation of these findings to the manifesta¬ 
tions of recurrent laryngeal nerve paralysis is being investi¬ 
gated. 
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SUMMARY. 

Motion pictuies of human vocal cord movements show that 
opening and closure of the glottis are accompanied by sliding 
movements of the arytenoids to and from the midline. Rotation 
of the cartilages does not occur. 

Roentgenographic evidence demonstrates that the rhythmic 
movement of the larynx down and up the neck with respiration 
causes alternate folding and unfolding of the laryngeal soft 
tissues, aftei the fashion of a bellows, and impresses a medio- 
lateral sliding motion on the arytenoids. 

Electromyography of intrinsic and extrinsic laiyngeal mus¬ 
cles reveals the presence of continuous tome activity in the 
intrinsic muscles. It is suggested that continuous balanced 
activity in these muscles is necessary to stabilize the cuco- 
arytenoid joint. The pattern of activity in the extrinsic mus¬ 
cles indicates that these play a major role in controlling the 
lateral excuision of the arytenoid cartilages and glottis. 
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RECENT ADVANCES IN DIAGNOSIS AND TREATMENT 
OF MIDDLE EAR DEAFNESS *f 

H. G. IvOBRAK, M.D. 

Detroit, Mich. 

During the last few years we have been interested in the 
treatment of middle ear deafness by prosthetic appliances . 2 - 3 
It was found that some patients may have a good improvement 
of the hearing function when a prosthesis is used in the tym¬ 
panum; however, about one-half of the patients do not benefit 
from a prosthesis. While the successfully fitted patients repre¬ 
sent a satisfying and happy group, the unsuccessful case is 
more thought-provoking and more challenging. 

The present study was prompted to analyze the unsuccess¬ 
ful prosthesis patient. 

The problem can be formulated as follows: The attempt is 
being made to improve hearing in non-otosclerotic sound con¬ 
duction lesions. If a prosthesis is not helpful it is assumed that 
there exists more than one pathological factor within the 
sound conduction system. For example, we believe if a patient 
has an uncomplicated eardrum perforation a closure of the 
perforation would overcome the functional loss. If the audio¬ 
metric curve does not change, we assume a second, hidden 
functional defect which prevents the improvement of hearing. 
In order to analyze and to find this hidden focus, the otologist 
must possess a high degree of knowledge of the function in the 
middle ear. 

The problem is considerably more complicated than in oto¬ 
sclerosis. Otosclerosis is simple, even monotonous, insofar as 
analytical work-up of the function is concerned. 

The lesion, so far as the functional aspect is concerned, is 
always in the area of the stapes footplate. The tissue pathol¬ 
ogy of otosclerosis is osteospongiosis, while the functional 

* Read at the Meeting of the Middle Section of the American Laryn- 
gological, Rhinolosical and Otological Society, Inc.. Cincinnati, O., January 
1G, 195G. 

f Department of Otolaryngology, Wayne University College of Medicine. 

This study was made possible in part by a grant from the U. S. Govern¬ 
ment Veterans Administration No. V1005M-163. 

Editor's Note: This ms. received in Laryngoscope Office and accepted 
for publication, February G. 1956. 
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pathology is stapes ankylosis. The tissue pathology cannot be 
diagnosed clearly in life; however, the functional diagnosis of 
stapes ankylosis is readily possible. The otologist in dealing 
with otosclerosis is accustomed to treat the functional entity 
of stapes ankylosis nearly synonymously with otosclerosis. 


There are two principles which have guided the surgical 
treatment of stapes ankylosis. Speaking ill military terms, 
the ankylosis of the footplate represents a roadblock in the 
path of sound conduction. There are two ways in military tac¬ 
tics to overcome a roadblock: one means is to circumvent it; 
this is the idea of fenestration. Second, it can be decided 
to ram right through the roadblock; this is the concept of 
mobilization. 


For some reasons, which are not always clear or valid, ad¬ 
hesions in the middle car and their consecutive hearing impair¬ 
ment have been considered unavoidable, iinpreventable and 
unalterable. 


The point is, this opinion no longer is unchallenged, and se¬ 
rious attempts are being made to improve non-otosclerotic 
sound conduction losses. 


When fenestration was developed, several stages had to be 
transgressed : 

First, the initial step was the basic physiological recogni¬ 
tion that an opening in the vestibular part of the inner ear 
can be helpful in stapes ankylosis. 

The second step was the selection of the site, size and shape 
of the surgical fenestra. 

The third step was the solution of maintaining the opening. 

Finaliy, the audiometric problem of selecting patients and 
predicting results had to be studied. 


We can learn much from the historical steps in fenestration 
development. It does not take too much imagination to predict 
that the development of non-otosclerotic surgery has to ™ 
through similar steps. Fenestration surgery has alread.- I 
complied the training of the otologist by teaching ht ft 

operate by microscopic enlargement. u ? m fo 
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the dental drill; and last, but not least, the much greater care, 
exactitude and alertness in every step of the operation. The 
modern oto-surgeon has gone far beyond the crude and simple 
technique of “incision and drainage” of the simple mastoid 
operation. 

The surgeon must be audiologist, physiologist, plastic sur¬ 
geon and experimenter, if he wants to work in tympanal plas¬ 
tic surgery. 



Fig 1 Photomicrograph of the middle ear of patient A B Magnification 
8x Vertical section The pathology is characterized by inflammatory 
and desquamated debris in the external auditory meatus, second, by an 
eardrum perforation in the inferior half of the pars tensa and swollen 
mucous membrane on the promontoi> The inner ear shows no visible histo- 
patholog} 


It is not advantageous that non-otosclerotic surgery be per¬ 
formed first and the selection of patients be learned last. The 
diagnostic work-up of patients for proper selection of patients 
must precede the actual surgery. This is the motive for this 
paper. 

There are a number of tests which are helpful in analyzing 
each individual case. Inasmuch as tympanic plastic procedures 
are varied and have to be adapted to each individual case, the 
otologist must command the techniques of these tests, and he 
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must possess the knowledge of physiology to subdivide the 
middle ear pathology. 

Inasmuch as therapeutic procedures m the middle ear may 
be able to overcome certain features of conduction losses, 
while failing in others, it seems wise to subdivide the clinical 
entity “conduction deafness” into several sub-entities which 
produce components of deafness and must be added together 



Pis 2 Photomicrograph of the same ear undei same magnification as 
in Fig 1 This section shows extensive adlusl\e changes in the epitympanum 
intoUlng the head of the hammer and the bodj of the Incus Connectse 
tissue strands are seen in the o\al niche Ring band show*? no ahnormalitj 


when the final total result of the middle ear deafness is as¬ 
sessed. 

Figs. 1 and 2 show the histology of patient A. B. This pa¬ 
tient suffeis from extensive middle eai pathology, hut shows 
a noimal innei ear. When a hearing test is performed on this 
patient the sum total of all middle ear defects is lecoided. It 
seems essential to know what percentage of the hearing loss 
was caused by the accumulation of pus and debris in the outei 
ear; how many decibels was the signal attenuated on account 
of the eaiclmm perforation; to what extent, expressed m deci¬ 
bels, did the conduction of sound in the middle ear suffer fiom 
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the epitympanic adhesions, and to what extent was the motility 
of the stapes embarrassed by the swelling of the mucous mem¬ 
brane on the promontory, especially in the area of the oval 
window niche. Finally, the otologist should analyze the result 
of any impediment of the phase relation between the two win¬ 
dows. Hypothetically, the course of sound conduction can be 
mapped in this case about as follows: 

The stimulus impinges on the ear with 100 per cent inten¬ 
sity, the plug in the external canal attenuates, e.g., 10 per 
cent, the remaining 90 per cent sound energy is attenuated 
again by a further 18 per cent loss due to the perforation of 
the eardrum. After the two losses of 28 per cent, the remain¬ 
ing intensity is further curtailed by the adhesions in the epi- 
tympanum which embarrass the oscillations of the head of the 
hammer and of the body of the incus. This loss, assumed to be 
25 per cent, diminishes the intensity of the signal further. 
Finally, the pathology of the window area attenuates the in¬ 
tensity further; therefore, finally delivered to the inner ear 
and transduced into nerve perception, is a message the inten¬ 
sity of which represents the remainder after four or five dis¬ 
tinct and locally separated subtractions. The audiogram rep¬ 
resents the sum total of these losses. The otologist, if he as¬ 
pires to the treatment of post-inflammatory, non-otosclerotic 
conduction deafness, should attempt and should be able to dif¬ 
ferentiate as completely as possible the parts of which the to¬ 
tal hearing impairment was composed. 

The following sub-entities should be differentiated: 

1. Pathology of the air-eardrum boundary 
(Drum Pathology). 

2. Pathology affecting the sensitivity of the 
ossicles (Ossicular Pathology). 

3. Non-otosclerotic stapes fixation. A disease 
of the mucous membrane consisting in calcifica¬ 
tions of the fenestral area (Stapedial Pathology) 

(e. g.. Tympanal sclerosis of Troeltsch). 

h. Pathology in the two window niches (gran¬ 
ulations, secretion, tumors, etc.) (Fenestral 
Pathology). 
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5. Pathological function of the tube (Tym¬ 
panal and aii'space Pathology). 

The following instruments and tests are used for differen¬ 
tial diagnosis: 

1. Latex rubber to use as artificial eardrum and to deter¬ 
mine the functional effect of closure of a perforation. 

2. The acoustic probe. This is a point-like sound source 
which can be applied to various points in the middle ear or on 
the eardrum. The history of the acoustic probe begins with 
Pohlman. The probe was a bamboo-like rod which was pushed 
through a cardboard. The otologist talked against the card¬ 
board and applied the probe to various points in the middle 
ear. The patient noticed when a yielding spot on the promon¬ 
tory was touched, that the voice of the examiner seemed to 
increase. 

It was an important improvement when Zoellner 5 utilized 
an audiometric sound source. The advantage is that the tone 
can be maintained as long as desired. Second, by using atten¬ 
uation, a measurement in db. can be performed at various in- 
tra-otic locations. Intra-otic threshold readings can be taken. 
We have gone a bit further and have tried to emancipate our¬ 
selves from the audiometer and the hearing room and carry 
our own sound source right with the probe. 

3. The tympanal prosthesis is used for elucidation of fenes- 
tral pathology. A cotton plug soaked in oil is inserted into the 
round window niche where it provides sound shadow for the 
round window; thus, preferential sound conduction is re-es¬ 
tablished. The obtained hearing gain indicates good function 
of the opposite window. 

i. The Gelle test, 1 now used in quantitative form following 
the techniques of Thullen.* 

In 1881 Gelle suggested a specific diagnostic test which was 
supposed to permit diagnosis of stapes ankylosis. He con¬ 
nected a Politzer balloon with a tube and adapter for airtight 
insertion into the outer ear canal. When he placed a tuning 
fork on the balloon the tone could be heard by the patient 
through the air and the wall of this system. When the balloon 
was compressed, and thereby the eardrum and ossicular chain 



432 


ICOBRAK: MIDDLE EAR DEAFNESS. 


pushed medially, then the loudness of the tone diminished. 
Gelle interpreted this mechanism as a pressure on the oval 
window ring band and a proof of stapes mobility. This he 
named a positive result. The opposite, a negative Gelle test, is 
the non-appearance of a loudness attenuation for bone conduc¬ 
tion on such pressure. Recent re-study and recent improve¬ 
ments of the Gelle test by Thullen make the Gelle test more 



Fig. 3. Black and white copy of a Kodachrome transparency of an ear- 
di uni pictui e. Patient Mrs. F., 45-year-old woman. The pathology of 
this eaidium is characterized by a round perforation In the inferior 
posterior quadiant of the pars tensa. Extensive calcareous deposits, 
when a lubber membrane was placed ovei the perforation, no heaiing 
ixnpiovement occurred. The next step m testing such a prosthesis failure 
is to test the intactness of the ossiculai chain by an acoustic probe. After 
that blocking the round window niche by an ointment plug should be 
attempted and the audiological effect of the blocking be noted. Improved 
hearing after the round window niche has been blocked pioves a mobile 
stapes 


valuable for the clinician. As a matter of fact, during the dec¬ 
ade after the war, most otologists had a hazy recollection of 
the Gelle test but did not use it. Today, with the Thullen au¬ 
diometric and thereby quantitative improvements of the Gelle 
test, the otologist can utilize otherwise not available informa¬ 
tion. 

The procedure, as advised by Thullen, is executed as follows: 
A rubber hose with inflatable cuff is inserted into the outer 
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ear canal. This insures airtight insertion. Coaxially with the 
tube a tone and a pressure change can be produced. Measure¬ 
ments up to + and -100 mm. Hg. are possible. The pressure 
in the outer canal, upon which the patient can no longer hear 
the tone, is recorded. This pressure is one possible end-point 
for measurements, or the number of db by which the threshold 
of audibility changes, can be measured. 



Flu 4. Black and white pilot of an eardrum Kodachrome transparency. 
An eardrum ulth pathology Aery similar to that of the patient shown in 
Fig 1 K’ctensive calcareous plaques Jn the pais tensa. Perforation of 
similar size and location as in Fig. 3. Functionally, however, a completely 
different result was obtained. Closing the perforation increased hearing 
considerably. The comparison of these two cases demonstrates that the 
inspection of the eardrum Is Inadequate to analyze the middle ear pathology. 
Functional tests are able to furnish additional information. 


At present, our main interest is focused on those patients 
in whom a favorable effect of a tympanal prosthesis is antici¬ 
pated but fails to be achieved. What physiological condition 
exists to prevent the principle on which the tympanal prosthe¬ 
sis acts? The principle is the restoration of preferential sound 
conduction to the oval window. The tympanal prosthesis pre¬ 
vents the simultaneous stimulation of both windows by sound 
of equal or near-equal phase (see Figs. 3, 4, 5). The logical 
assumption is that the oval window is not sensitive enough to 
execute the enforced vibrations; therefore, it is recommended 
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pushed medially, then the loudness of the tone diminished. 
Gelle interpreted this mechanism as a pressure on the oval 
window ring band and a proof of stapes mobility. This he 
named a positive result. The opposite, a negative Gelle test, is 
the non-appearance of a loudness attenuation for bone conduc¬ 
tion on such pressure. Recent re-study and recent improve¬ 
ments of the Gelle test by Thullen make the Gelle test more 



Pig. 3. Black and white copy of a Ivodaclirome transparency of an ear¬ 
drum picture. Patient Mrs. F., 45-year-old woman. The pathology of 
this eardium is characterized by a round perforation in the inferior 
posterior quadrant of the pars tensa. Extensive calcareous deposits, 
when a rubber membrane was placed over the perforation, no hearing 
impiovement occurred. The next step in testing such a prosthesis failure 
is to test the intactness of the ossicular chain by an acoustic probe. After 
that blocking the round window niche by an ointment plug should be 
attempted and the audiological effect of the blocking be noted. Improved 
hearing after the round window niche has been blocked proves a mobile 
stapes. 


valuable for the clinician. As a matter of fact, during the dec¬ 
ade after the war, most otologists had a hazy recollection of 
the Gelle test but did not use it. Today, with the Thullen au¬ 
diometric and thereby quantitative improvements of the Gelle 
test, the otologist can utilize otherwise not available informa¬ 
tion. 

The procedure, as advised by Thullen, is executed as follows: 
A rubber hose with inflatable cuff is inserted into the outer 
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ear canal. This insures airtight insertion. Coaxially with the 
tube a tone and a pressure change can be produced. Measure¬ 
ments up to + and -100 mm. Hg. are possible. The pressure 
in the outer canal, upon which the patient can no longer hear 
the tone, is recorded. This pressure is one possible end-point 
for measurements, or the number of db by which the threshold 
of audibility changes, can be measured. 



Fig 4 Black and white print of an eaidrum Kodachrome transparency. 
An eardrum with pathology very similar to that of the patient shown In 
Fig 'l tJ’Ctensive calcareous plaques In the pars tensa Perforation of 
similar size and location as In Fig. 3. Functionally, however, a completely 
different result was obtained. Closing the perforation Increased hearing 
considerably The comparison of these two cases demonstrates that the 
inspection of the eardrum Is Inadequate to analyze the middle ear pathology. 
Functional tests are able to furnish additional information 


At present, our main interest is focused on those patients 
in whom a favorable effect of a tympanal prosthesis is antici¬ 
pated but fails to be achieved. What physiological condition 
exists to prevent the principle on which the tympanal prosthe¬ 
sis acts? The principle is the restoration of preferential sound 
conduction to the oval window. The tympanal prosthesis pre¬ 
vents the simultaneous stimulation of both windows by sound 
of equal or near-equal phase (see Figs. 3, 4, 5). The logical 
assumption is that the oval window is not sensitive enough to 
execute the enforced vibrations; therefore, it is recommended 
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pushed medially, then the loudness of the tone diminished. 
Gelle interpreted this mechanism as a pressure on the oval 
window ring band and a proof of stapes mobility. This he 
named a positive result. The opposite, a negative Gelle test, is 
the non-appearance of a loudness attenuation for bone conduc¬ 
tion on such pressure. Recent re-study and recent improve¬ 
ments of the Gelle test by Thullen make the Gelle test more 



Fig 3 Black and white copv of a Kodachrome tiansparency of an ear- 
cli urn pictuie Patient Mrs F 45-v ear-old woman The pathology of 
this eaiclium is charactei lzed bv a lound perfoiation in the inferior 
posterior quadiant of the pais tensa Extensae calcareous deposits 
when a mbbei membrane was placed ovei the perforation, no hearing 
impiovement occurred The next step in testing such a prosthesis failuie 
is to test the intactness of the ossiculai chain b> an acoustic probe Aftei 
that blocking the round window niche b\ an ointment plug should be 
attempted and the audiological effect of the blocking be noted Improved 
healing after the lound window niche has been blocked pioves a mobile 
stapes 


valuable for the clinician. As a matter of fact, during the dec¬ 
ade after the war, most otologists had a hazy recollection of 
the Gelle test but did not use it. Today, with the Thullen au¬ 
diometric and thereby quantitative improvements of the Gelle 
test, the otologist can utilize otherwise not available informa¬ 
tion. 

The procedure, as advised by Thullen, is executed as follows: 
A rubber hose with inflatable cuff is inserted into the outer 
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hesive attachments of the drum membrane onto the promon¬ 
tory adjacent to and including the niche of the round window. 
When the Eustachian tube can be successfully inflated a bal¬ 
looning of the adherent eardrum may result. A maintained al¬ 
though reduced airspace, comprising the tubal ostium, the 
hypotympanum and round window area is created. This re¬ 
duced airspace has been named "the small tympanum”, and 
its creation by Politzer inflation is functionally improving and 
diagnostically and prognostically significant. It can be pro¬ 
duced surgically by a skin flap which covers the hypotym¬ 
panum, the tubal ostium and the round window. 


SUMMARY. 

1. Surgical procedures for accomplishing improved hearing 
function have been developed dux-ing the last few years and 
more ai'e to be anticipated. 

2. As the experience with the selection of fenestration pa¬ 
tients has shown, careful audiometx-ic and physiological tests 
must precede the surgery in order to insure proper selection 
of patient and procedure. 

3. The pathology of non-otosclerotic conduction type deaf¬ 
ness is more varied as to site, extent and tissue pathology' than 
otosclerosis. It must be recognized that otosclerotic stapes fix¬ 
ation is rather monotonous. There is always a loss of elasticity 
of the annular ligament; therefore, site and tissue pathology' 
is constant. Similarly, the idea of overcoming this pathology 
is monotonous. Bypass the oval window as in fenestration sur¬ 
gery or ram through it like in mobilization. Because of this 
simplicity the surgical ti-eatment of otosclerosis did not de¬ 
mand any great knowledge of the pathological function of the 
middle eax\ 

4. In contradistinction, cases of non-otosclei-otic middle ear 
deafness are much moi-e vai-ied as to their underlying tissue 
pathology, the locations in the middle ear, and the patho-physi- 
ological principles by which they are caused. 

5. It is suggested that we recognize the following sub-enti¬ 
ties of middle ear deafness: 
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that we test the oval window by touching it with the electronic 
Zoellner probe. It touching the oval window niche reveals a 
strong response, a sensitive oval niche is assumed. It is ad¬ 
vised to go back to the tympanal prosthesis and block the oval 
window. We deal now with a system in which the round win¬ 
dow may become the port of entry for the sound, and the oval 
window may be sealed off by the sound shadow effect. Some 
patients have benefited from oval window fittings. 



Pig 5 A black and -white print of an eaidium Kodachrome poitrait 
The peifoiation in the posterior aspect of the pars tensa has about the 
same size as in Pig 3 and Pig 4 In this case nature did a tjmpano- 
stapedo-pexie Theie was good hearing considering the extensive path¬ 
ology It is likelv that the ossiculai chain was interrupted but a 
columella effect established bv the adhesion of the stapes head onto the 
pars tensa 


In case the oval window is found insensitive, surgical cleans¬ 
ing of the oval window niche may be indicated. 

It is not advisable, according to Zoellner, to probe and to 
manipulate too much in the round window niche. 

Another reason for failure of the tympanal prosthesis is 
cystic degeneration of the promontorial wall. 

A Politzer maneuver is indicated and advised as the next 
step. The reason is that there may be cystic changes or ad- 
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hesive attachments of the drum membrane onto the promon¬ 
tory adjacent to and including the niche of the round window. 
When the Eustachian tube can be successfully inflated a bal¬ 
looning of the adherent eardrum may result. A maintained al¬ 
though reduced airspace, comprising the tubal ostium, the 
hypotympanum and round window area is created. This re¬ 
duced airspace has been named “the small tympanum”, and 
its creation by Politzer inflation is functionally improving and 
diagnostically and prognostically significant. It can be pro¬ 
duced surgically by a skin flap which covers the hypotym¬ 
panum, the tubal ostium and the round window. 


SUMMARY. 

1. Surgical procedures for accomplishing improved hearing 
function have been developed during the last few years and 
more are to be anticipated. 

2. As the experience with the selection of fenestration pa¬ 
tients has shown, careful audiometric and physiological tests 
must precede the surgery in order to insure proper selection 
of patient and procedure. 

3. The pathology of non-otosclerotic conduction type deaf¬ 
ness is more varied as to site, extent and tissue pathology’ than 
otosclerosis. It must be recognized that otosclerotic stapes fix¬ 
ation is rather monotonous. There is always a loss of elasticity 
of the annular ligament; therefore, site and tissue pathology 
is constant. Similarly, the idea of overcoming this pathology 
is monotonous. Bypass the oval window as in fenestration sur¬ 
gery or ram through it like in mobilization. Because of this 
simplicity the surgical treatment of otosclerosis did not de¬ 
mand any great knowledge of the pathological function of the 
middle ear-. 

4. In contradistinction, cases of non-otosclerotic middle ear 
deafness are much more varied as to their underlying tissue 
pathology, the locations in the middle ear, and the patho-physi- 
ological principles by which they are caused. 

5. It is suggested that we recognize the following sub-enti¬ 
ties of middle ear deafness: 
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a. Diseases of the eardrum (Functional path¬ 
ology of the air-eardrum boundary). 

b. Diseases of the ossicular chain (Ossicular 
pathology). 

c. Diseases of the stapes (Stapes pathology). 

cl. Diseases of the windows (Fenestral pathol¬ 
ogy). 

e. Diseases of the tube and tympanal air¬ 
spaces (Airspace pathology). 

6. Finally, the selection of surgical procedures should be 
based on a knowledge of the individual factors in each patient. 
The following treatment procedures are being developed: 

«. Closure of an eardrum perforation by plas¬ 
tic flap. 

b. Freeing epitympanal structures from scars 
or sclerotic membranes. 

c. Freeing the oval window from obstructing 
tissues like granulations, scars and membranous 
sclerosis (Zoellner). 

d. Tympano-stapedo-pexie. This method men¬ 
tioned already by Stacke and convincingly shown 
in this country by Juers. 

e. Creation of a columella (Wullstein). 
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CHANGING CONCEPTS IN AUDIOLOGY. 


Helmer R. Myklebust, Ed.D., 

Evanston, Ill. 

Audiology, as presently conceived by many, began primarily 
after World War II, and since that time there has been a new 
emphasis and interest in the problems of people with impaired 
hearing. This new emphasis was given substantial impetus by 
the rehabilitative needs of hearing impaired veterans. While 
this has been advantageous, certain problems have arisen as a 
result. One of the most generally accepted functions of an 
audiology center became that of dealing with amplification 
methods and procedures. The hearing aid became a focus of 
interest and perhaps was uncritically emphasized as a panacea 
for the hearing impaired individual. In any event, most pro¬ 
grams gave considerable attention and study to the question: 
"What is a good hearing aid and to whom should it be fitted?” 
To a certain extent this meant that audiological centers be¬ 
came hearing aid evaluation centers. Although such programs 
brought benefits to many people and fostered advancement of 
knowledge, it is now apparent that they had limitations, both 
theoretically and clinically. 

CONCEPTS ARE CHANGING. 

Dui'ing recent years audiological centers have changed their 
emphasis from major concern with hearing aids to broader 
aspects of auditory disorders. The significance of an auditory 
impairment now is viewed as being pervasive and inclusive. 
Other aspects of the problem of deafness are being empha¬ 
sized; the concept of audiology is changing. Audiology is not 
limited to the problem of peripheral deafness; that is, deaf¬ 
ness which is the result of deficiencies of the heaving mechan¬ 
ism. Currently audiology emphasizes the more inclusive con¬ 
cept of auditory disorders and auditory behavior. It is con¬ 
cerned with the total problem of inability to receive and to 
profit normally from sound, irrespective of the nature of the 
pathology involved. At the broadest level this means that 
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audiology is a science which is concerned basically with the 
receptive phase of language development and acquisition. It 
deals with all aspects of hearing but is fundamentally con¬ 
cerned with the reception and comprehension of spoken lan¬ 
guage. The new concept emphasizes all types of auditory dis¬ 
orders, disturbances of auditory behavior, the pathology of 
hearing, as well as the study of normal hearing and its signifi¬ 
cance to the human being. 

TYPES OP AUDITORY DISORDERS. 


Deafness. 

Impaired hearing acuity in infancy impedes the reception 
of speech and thereby disturbs a basic maturational factor in 
human development, the acquisition of verbal symbols called 
speech. The effect of this deprivation is pervasive and influ¬ 
ences the total behavior of the individual. Likewise, a hear¬ 
ing impairment which occurs in later life causes the individual 
considerable distress through isolation, increased anxiety and 
in other ways. These problems continue to receive profound 
consideration and study, not only from the point of view of 
the nature of deafness but also relative to its meaning and 
impact on the individual. As concepts change, however, it is 
necessary to emphasize other auditory disorders which affect 
reception of sound. 

Disturbances of Auditory Perception. 

Auditory perception is the way in which the human being 
organizes, structures and uses the sounds in his environment. 
In order for the individual to profit normally from auditory 
experience he must have normal auditory perceptual capaci¬ 
ties. Auditory perception includes the constant awareness of 
all sounds in the environment, and the ability to select the ap¬ 
propriate sounds from this conglomerate world of sound. All 
sounds in the environment are not equally useful simulta¬ 
neously. Those which are not useful at a given moment must 
be held in the background of attention while those which are 
immediately relevant must be brought into the foreground. 

A revealing example of this process is seen when an individ¬ 
ual is listening intently; he is deliberately attempting to make 
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a particular sound come into tlie foreground of attention. In 
order to do so he simultaneously attempts to keep all other 
sounds in the background. This is referred to as listening be¬ 
havior. It is characteristic of children who have disturbances 
in auditory perception to be able to hear but to be unable to 
listen. They cannot respond to their auditory world selectively 
and meaningfully; they cannot structure their auditory world. 
As a result they respond to all sounds as though they are of 
equal importance simultaneously. Such children often are se¬ 
riously distractive, disinhibited and unable to give sustained 
attention. Because this is a basic threat to the adjustment, if 
not to the survival of the organism, some of these children 
suspend their use of hearing and intermittently appear to be 
deaf. Such confusion of auditory perceptual incapacities with 
deafness is enhanced by the fact that typical tests of hearing 
assume auditory perceptual integrity. In other words, most 
tests of hearing assume ability to listen. Because individuals 
who have disturbances of auditory perception cannot listen, 
they will be erroneously classified as hearing impaired if such 
test results are interpreted literally. 

Another significant factor audiologically is the relationship 
of auditory perception to the use of hearing aids. Perhaps one 
of the most difficult aspects of the use of a hearing aid is the 
manner in which it affects the individual’s ability to structure 
the world of sound. Apparently the hearing aid alters the 
normal auditory perceptual processes in a critical manner. 
The hearing aid user seems to be confronted with a difficult 
auditory perceptual task which has been studied only superfi¬ 
cially. Presently the typical hearing aid or auditory training 
unit makes it possible for the user to function only in a fore¬ 
ground manner. This can be considered as a basic reason for 
the user’s not being able to understand speech in a noisy en¬ 
vironment or when he is in a group conversational situation. 

Through a hearing aid the fundamental process of separat¬ 
ing the world of sound into foreground, background, important 
and unimportant is grossly disturbed. The ways in which 
hearing aids affect auditory perception is urgently in need of 
scientific study. Perhaps the new hearing aid equipment using 
two microphones, and which makes depth perception (fore- 
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ground-background) possible will bring untold benefits to the 
hearing impaired during the next few years. 

Receptive Aphasia. 

Another disorder which must be considered comparatively 
with deafness is receptive aphasia. This differs from deafness 
in that it is not an inability to hear but a deficiency in the in¬ 
terpretation of the spoken word. Like disturbances of audi¬ 
tory perception it is due to brain injury, but it differs from 
an auditory perceptual disturbance in that it is a symbolic dis¬ 
order. An individual with an auditory perceptual disorder is 
capable of interpretation if he can organize sounds and select 
them appropriately from his environment. This is not true of 
the receptive aphasie. His basic incapacity is not one of struc¬ 
turing his world of sound (many receptive aphasics also are 
disturbed in auditory perception), but of relating the spoken 
word to experience. He cannot understand the spoken lan¬ 
guage symbols (speech) which normally represent the world 
of objects, feelings and ideas. Receptive aphasia is more com¬ 
mon in children than has been assumed. Concepts of audiol¬ 
ogy include the need for differential diagnosis and manage¬ 
ment, both medically and nonmedically, of deafness versus re¬ 
ceptive aphasia. 

Psychic and Psychogenic Deafness. 

Emotional disturbances might impede the normal recep 
tion and use of sound. Audiology has emphasized the impor¬ 
tance of psychogenic deafness in adults, but only recently has 
stressed the importance of psychic deafness in children. Clin¬ 
ical experience and research continue to reveal that if sound 
becomes seriously threatening and unduly anxiety-producing, 
the organism suspends normal use of hearing to prevent dis¬ 
integration. 

For both theoretical and humanitarian reasons this is a pro¬ 
vocative and necessary aspect of an inclusive concept in audi¬ 
ology. Hearing is a fundamental distance sense through 
which the human being acquires a unique human characteris¬ 
tic, the ability to speak. For this important function alone 
hearing has marked significance psychologically; but this is 
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not all that the individual receives through hearing; through 
it he gains feelings of well-being, identification with others, 
esthetic experiences, a non-directional “antennae” contact with 
the happenings in his environment, signals of danger and 
many other types of experiences such as expressions of hate, 
taboos, rejection, threat, punishment, hostility and fear. If 
one’s auditory experiences generate primarily disequilibrium 
with the environment, then a fundamental way, even if un¬ 
satisfactory, in which to deal with the unbearable stress is to 
behave as though hearing is not present. Relinquishment of 
hearing is an indication of serious emotional disorder, and 
should be treated as such. Psychic and psychogenic deafness 
are areas requiring further emphasis collaboratively with 
otologists, psychiatrists, clinical psychologists, pediatricians 
and audiologists. Currently it appears that the most common 
cause of psychic deafness in children is childhood schizo¬ 
phrenia. In childhood it seems that such a basic organismic 
function as hearing typically is not relinquished for psycho¬ 
logical reasons unless the emotional breakdown is severe and 
a psychosis is present. This may be in contrast with psycho¬ 
genic deafness in adults, which in general seems to manifest 
neurotic rather than psychotic conditions. 

Central Deafness. 

Although central deafness is not well understood it must be 
included in the conceptual frame of reference in audiology, 
because presumably it is a factor in the reception and use of 
sound. Central deafness refers to impairment of the auditory 
pathways in the brain. This impairment impedes the conduc¬ 
tion of the sound impulses to the interpretative areas of the 
brain but does not include damage to the interpretive areas 
themselves. (The latter condition results in aphasia.) Audi¬ 
ology, with the assistance of otology, neurology, clinical psy¬ 
chology and other sciences, is gradually making progress in 
the clarification of this problem with implications for treat¬ 
ment and training for both children and adults who present 
this type of auditory disorder. Experience with young chil¬ 
dren suggests that hearing for startle and other reflex behavior 
may be normal but that bilateral brain damage prevents con¬ 
duction of sound to higher levels, so that the child is deaf for 
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purposes of language development. This might be one of the 
reasons that some children who have normal hearing by psy¬ 
chogalvanic audiometry are like deaf, brain-injured children 
clinically and educationally. 

Auditory Agnosia. 

Auditory agnosia is understood chiefly as a neurological dis¬ 
order in adults. Clinical experience with auditory disorders 
suggests that it also might be important in children. It dif¬ 
fers from receptive aphasia, deafness, central deafness and 
psychic deafness. It is due to gross damage to the auditory 
interpretative areas in the brain. The receptive aphasic com¬ 
prehends non-speech sounds, such as the sound of an auto 
horn and the quacking of a duck. His inability to interpret 
sound is limited to the spoken word. The auditory agnosic, on 
the other hand, cannot interpret any sound normally although 
as compared to the individual with deafness, he can hear. 
Diagnosis, especially in children, is difficult; however, under 
careful study these patients usually manifest awareness of 
sound. Such awareness may be revealed more readily when a 
faint sound is discontinued rather than when it is introduced. 

EDUCATION AND TRAINING. 

Speech, Speech Reading and Reading. 

Audiological concepts are changing also in regard to the 
education and training of both children and adults with im¬ 
paired hearing. There is a new interest in the problems of 
teaching speech, speech reading, reading and language to the 
deaf and hard-of-hearing. This new emphasis has been re¬ 
ferred to as educational audiology. Perhaps the most signifi¬ 
cant aspect of this shift in emphasis is that scientific research 
methodologies are being applied to these areas. Tests are be¬ 
ing devised for evaluating speech reading success, to ascertain 
progress in speech development, and for evaluation of the basic 
symbolic process used by the deaf child; likewise, his per¬ 
ception, vision and other aspects of development and behavior 
are being studied in order to better understand the learning 
problems related to deafness. This includes the awareness that 
speech reading is a visual symbol system and that speech for 
the deaf might be essentially a tactile-kinesthetic symbol sys- 
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tem. Language teaching might require individualization on 
the basis of a visual-tactile approach with one individual and 
an auditory-visual-tactile or a visual-tactile-auditory ap¬ 
proach with another. A deliberately planned approach on the 
basis of individual capacities and needs seems clearly indi¬ 
cated. 

Assumptions have been made for techniques and methods 
of teaching the deaf and hard-of-hearing which have not been 
objectively evaluated. It is becoming possible to evaluate these 
assumptions with moi-e scientific accuracy. 


Auditory Training. 

Auditory training is the process of teaching the individual 
to use his residual hearing as effectively as possible. This is 
done through the use of auditory training equipment and 
through group and individual hearing aids. Several clarifica¬ 
tions in the use of auditoi-y training are indicated. The limits 
of deafness beyond which auditory training is unsuccessful 
and thus unrealistic have not been well ascertained; further¬ 
more, objectives for gradations, success and usefulness are 
necessary; there is considerable difference in training a per¬ 
son to be aware of traffic sounds and in training him to com¬ 
prehend speech sounds. Clarification of the objectives and 
purposes of auditory training would assist the individual, and 
the parents, to accept limitations and not over-anticipate out¬ 
comes. The changing concepts in audiology include the knowl¬ 
edge that auditory training cannot be used uncritically to the 
maximum benefit of those with marked hearing impairment. 

IMPLICATIONS OF DEAFNESS AND THE MULTIPLE HANDICAPPED. 

Audiology has stressed the hearing mechanism and the use 
of amplification. As the concepts change the effect of deafness 
is being increasingly emphasized; deep concern has developed 
regarding the total needs and functioning of the hearing im¬ 
paired person. Studies include the effect of deafness on mental 
development, on memory, on personality and adjustment and 
on motor functioning. The needs of the deaf and hard-of- 
hearing who are also brain-injured, mentally retard 
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bral palsied or blind, as well as the needs of the aged with 
presbycusic deafness, are receiving increasing consideration. 
Such work is being accomplished with the collaboration of 
various allied professional groups. As this work progresses 
it is apparent that audiology has a responsibility to encourage 
counseling and programs of psychotherapy for those with 
auditory disorders and for their families. Such services await 
development in most respects. 

SUMMARY. 

The following are indications that the concepts in audiology 
are changing: 

1. The field is becoming more inclusive and emphasizes all 
auditory disorders which affect language reception. 

2. Diagnostically the frame of reference is that of auditory 
disorders; it is not simply testing hearing but it is also the 
differential diagnosis of individuals with disturbances of audi¬ 
tory behavior. 

3. Therapeutically it is not only the fitting of hearing aids, 
prescribing auditory training and speech reading but is also 
the outlining of individualized, inclusive educational and re¬ 
habilitative programs. 

4. The patient is not viewed as being only deaf or hard-of- 
hearing, but he is also understood broadly in terms of having 
sustained a sensory deprivation which affects every facet of 
his behavior and his relationship to his family and to society. 
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AN UNUSUAL CASE OF EOSINOPHILIC GRANULOMA 

Edwin H Albano, M D , 

Jose Aquino, M D, 
and 

K J Modi, M D , 

Newaik, New Jersey 

Eosinophilic gianuloma is a condition chaiactenzed by the 
piesence of localized laiefactions involving one oi mole 
bones Single lesions aie moie common m oldei childien and 
m young adults, as contiasted to multiple lesions which aie 
moie common in youngei children The onset is usually 
insidious and symptom fiee, the lesion being detected only 
incidentally by X ray and aftei the occuuence of pathological 
fractuies The symptoms when piesent include localized pam 
and tenderness with swelling of the adjacent soft tissues 
Leucocytosis with modeiate eosmoplnlia may also be piesent 
The most common sites of piedilection aie the bones of the 
ciamum, pelvis and those of both uppei and lowei extiemities, 
however, any bone may be affected 

The X-iay pictuie shows a cleai cut, lound 01 oval lesion 
with the oveilying cortex intact and not expanded unless 
destroyed by the process 

Biopsy leveals the piesence of a granulomatous, mflam- 
matoiy lesion infiltiated by monocytes and polymoiphonu- 
cleais with vaiyrag numbers of eosinophiles 

Treatment is suigical excision and Roentgen theiapy, fol¬ 
lowed by rapid cuie 

Piognosis must be guaided, because of the possibility of 
lesions appealing elsewheie in the skeletal system as well as 
in the skin and viscera with tiansition of the disease into 
Hand Schullei Clmstian syndrome 01 Letteiei-Siwe disease 


Editor s Note This ms received in The Laryngoscope Office and accentel 
for publication January 9 1956 
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CASE REPORT. 

This is the case of W. R., three-year-old male, from Puerto Rico, who 
was admitted for the first time at the Martland Medical Center with the 
chief complaint of painful swelling over the chin. 

The present illness began about three weeks before admission, when 
the patient, while playing with his brother, received a slight blow on 
the chin and immediately developed pain over the area. The parents 
noticed swelling of the chin at this time, and the patient was brought 
to the hospital. 

Family history was essentially negative. Past history revealed the 
usual childhood diseases. 

On admission, the patient still complained of pain. Examination re¬ 
vealed slight swelling and tenderness over the region of the symphysis 
menti. No other contributory findings were noted. 



Fig-. 1. 


Laboratory examinations were performed. The hemogram revealed a 
hemoglobin 10.5 grams; red blood cells 4,350,000; white blood cells 5,050; 
and a differential with Neutrophils 38 per cent, Lymphocytes 58 per cent, 
Eosinophiles 1 per cent, Basopliiles 1 per cent, and Monocytes 1 per cent. 
The sedimentation rate was 33 mm./hr. (Westergren) ; cholesterol 143 mg. 
per cent; calcium 9.7 mg. per cent; alkaline phosphatase 6.8 Bodansky 
units. Kahn was negative. Urinalysis was within normal limits. X-rays 
revealed a destructive process involving the anterior portion of the 
mandible. There was overlying soft tissue swelling. A small amount 
of subperiosteal bone was seen interiorly at the anterior aspect of the 
mandible. The etiology could not be definitely stated from the Roentgen 
studies alone. X-ray of the skeleton was negative. 

A surgical biopsy was performed. There were irregular, small, cystic 
areas in both mandibular bones in the region of the symphysis menti. 

A specimen was removed and submitted to the laboratory. 
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The pathological leport was as follows 

Section is characterized by an unusual inflammatory reaction composed 
of numerous large histiocytes and cells of the eaily immature granu 
lopoetic senes Numerous small and large multinucleated giant cells are 
present, and many eosinophilic polymorphonuclear leucocytes are scat 
tered throughout Section is very vascular and congested Con si (lei able 
interstitial hemorihage is piesent 



ns 2 


DMGA OSIS Eosinophilic granuloma 

About one week later, the wound from which the biopsy had been ob¬ 
tained broke down, and there was a protrusion of soft reddish vascular 
tissue from the wound opening, accompanied by pain and tenderness 
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A large amount of soft tissue was removed, followed by curettage of 
the surrounding bone. Specimen was submitted to the laboratory for 
liistopathological examination, and the diagnosis confirmed the initial 
impression of eosinophilic granuloma. 

X-ray examinations of the mandible were taken after the operation, 
and no further progress of the disease was noted. 

Sutures were removed on the fifth day, and the wound healed by 
primary intention. 


CONCLUSIONS. 

1. The case is considered unusual because of the following: 

a. This is the first case of solitary eosinophilic granu¬ 
loma of the mandible to be reported. Of all the cases 
in the medical literature, there are two cases that 
show mandibular lesions, but other manifestations 
of eosinophilic granuloma were present in the body 
at the same time. 

b. A single lesion in a three-year-old child in contrast to 
the general opinion that multiple lesions of eosino¬ 
philic granuloma are more common in young children 
and the single lesion in older children and young 
adults. 

2. It can' be said that eosinophilic granuloma responds to 
surgery, as shown in this case. 


Martland Medical Center, 116 Fairmont Ave. 



MEDICAL OTOLARYNGOLOGY* 


French K. Hansel, M.D., 

St. Louis, Mo. 

It is a well-recognized fact that otolaryngology has for many 
years gradually developed into a greater medical than a sur¬ 
gical specialty. Perhaps the earliest transformation began 
with the recognition of allergy as an important cause of dis¬ 
eases in the nose and paranasal sinuses. More conservative 
surgical interference has taken precedence over the radical. 
Moi'e recently the introduction of the antimicrobial agents has 
led to a greater reduction in the necessity for surgical proce¬ 
dures, especially on the mastoid. 

Although otolaryngology has become a predominantly med¬ 
ical specialty the change represents great advancement. The 
otolaryngologist of today must be an allergist, a bacteriologist, 
an immunologist, a nutritionist, a psychologist, and he must 
be familiar with many medical problems which are associated 
■with or related to his specialty. 

In an analysis of the data from 1,000 consecutive ear, nose 
and throat patients observed in 1954 by Davison 1 at the Gei- 
singer Memorial Hospital and Foss Clinic, he noted that if 
minor operations were excluded, only 20 per cent of the 1,000 
patients needed some type of operative procedure. The other 
80 per cent required good differential diagnosis, advice con¬ 
cerning living habits, reassurance, minor psychotherapy and 
drug therapy. In the private practice of otolaryngology in 
which there is no close association with a hospital or a clinic, 
the incidence of surgical cases should be much lower than 20 
per cent. 

In Davison’s series of 1,000 cases, some type of allergy was 
a factor in 22 per cent, and he expressed the opinion that it is 
not necessary for the rhinologist to refer these patients else¬ 
where for treatment. About 11 per cent of the group had 
vestibular disturbances and deafness. Twenty per cent had 

* Read at the Meeting of the Southern Section, American Xyirj nKoloslcal, 
Ithinolopicnl and Otolofrical Soeietj, Houston. Tex. Jan 27 and 28, 1966 

editor's Note This ms received In The LarmKoscope Office and accented 
to i publlctition, Teb 15, 1956 
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headaches, tension, cancer phobia, carotid pain, globus, and 
no ear, nose or throat disease. The remaining 27 per cent rep- 
resented miscellaneous diseases such as external otitis, otitis 
media and conditions encountered in bronchology, etc. 

The problems encountered in medical otolaryngology must 
be approached primarily with a complete otolaryngologic and 
general medical history. A history questionnaire of the type 
recently introduced by Anderson and Rubin 2 for allergic pa¬ 
tients may be employed to obtain information which the busy 
physician does not have time to procure. The local physical and 
technical examinations should be thorough, including all per¬ 
tinent laboratory procedures such as the cytologic, bacterio- 
logic, radiologic, pathologic, audiologic, bronchologic, etc. 

In those instances in which some closely related medical con¬ 
ditions may be present, as in those patients who have been 
referred by another physician, the otolaryngologist should ex¬ 
tend the laboratory examination to include an X-ray of the 
chest, a complete blood count and hemoglobin determination, 
a sedimentation rate, a B. M. R., a urine examination or addi¬ 
tional procedures as indicated. The blood pressure should be 
taken and a physical examination of the chest, if necessary. 
In many instances the otolaryngologist may establish a tenta¬ 
tive diagnosis and thereby he may be able to refer the patient 
for some specific type of therapy. 

The problems of medical otolaryngology are varied, multiple 
and ever changing. In many instances the indications for sur¬ 
gical interference must be evaluated only after medical treat¬ 
ment and observation. The management of the patient, there¬ 
fore, is directed to the consideration of disease and loss of 
function which affect the ears, nose and throat, and related 
structures. These problems concern allergy, infection, im¬ 
munity, anemia, nutrition, dental care, effects of tobacco and 
alcohol, endocrine deficiencies, loss of function as manifested 
by vascular headaches, vertigo and tinnitus, deafness, psycho¬ 
somatic disturbances and other related conditions. 

The consideration of all the subject matter can be discussed 
here only briefly. The recent five volume Encyclopedia of Oto¬ 
laryngology, edited by Coates, Schenck and Miller, 3 is a com- 
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prehensive treatise which presents detailed discussions by 
leading authorities on both medical and surgical subjects. Per¬ 
haps the most important problems encountered in the practice 
of otolaryngology today concern chiefly allergy, infection and 
immunity. More recently their management has been modified 
to a great extent by the introduction of the hormonal agents 
(ACTH and Cortisones), the antihistamines, the antibiotics, 
vaccines, certain pharmacologic agents and more attention to 
secondary factors. 


RESPIRATORY ALLERGY. 

The diagnosis and treatment of respiratory allergy* must 
be based upon the analysis of a detailed clinical history, sup¬ 
plemented by the questionnaire as recently presented by An¬ 
derson and Rubin, complete local examinations and relevant 
laboratory procedures. This investigation will determine pri¬ 
marily whether the presenting problems concern nasal allergy 
and hay fever (with or without sinus involvement), nasal 
polyps, lai-yngeal edema, cough and bronchial asthma, external 
ear, Eustachian tube, middle or internal ear involvement, oral 
lesions and salivary gland swellings, allergic headache or local 
dermatitis. Only one, or a combination of these manifestations 
may occur. In addition, however, other associated allergic le¬ 
sions may involve the gastrointestinal tract, genitourinary 
organs, the skin, the nervous system, the joints, the blood, the 
blood vessels and other structures in the body. 

An analysis of this investigation or approach to the present¬ 
ing problem often suggests the etiologic agents to be consid¬ 
ered, such as: house dust, animal danders, and other inhalants 
as well as pollens, which commonly cause nasal and sinus 
symptoms, Eustachian tube involvement, cough and bronchial 
asthma. Foods and drugs are not common primary factors but 
may be secondary to the inhalants. Foods and drugs may cause 
middle and internal ear involvement, salivary gland swellings, 
laryngeal edema, headache and local atopic dermatitis. These 
lesions may be associated with others located elsewhere in the 
body; for example, in the gastrointestinal tract and in the 
skin. Contact allergic lesions may be located in the oral or 
pharyngeal cavities or on the skin of the auricles, around the 
mouth and the ocular regions. Other secondary factors which 
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concern psychosomatic, endocrine, nutritional, dental care and 
other states must be considered also. 

Diagnostic skin tests by the scratch and intracutaneous 
methods may or may not reveal significant information; there¬ 
fore they cannot be relied upon as the basis for treatment in 
the majority of cases. 

For diagnosis and for determining the clinical course of 
respiratory allergy, frequent cytologic and bacteriologic ex¬ 
aminations of the secretions must be made for eosinophiles, 
neutrophiles, epithelial cells and bacteria. Superimposed acute 
infections are common in allergic patients, so routine treat¬ 
ment must be modified frequently in the management of the 
patient. 

Adequate management of the allergic patient begins with 
the avoidance or elimination of all suspected or potential etio- 
logic factors. Specific treatment may be directed to injection 
therapy with house dust, other inhalants, molds and pollens, 
dietary manipulations and adjustment. Symptomatic treat¬ 
ment concerns the use of ACTH, Cortisone, endocrines, drugs 
such as ephedrine, antihistamines, antitussives and Amino- 
phyllin compounds, etc. 

In the markedly acute cases or in those difficult ones in 
which the routine therapy is not satisfactory, such as severe 
uncontrolled hay fever, without or with asthma, perennial 
nasal allergy, nasal and sinus polyposis, acute urticaria and 
contact atopic dermatitis, ACTH and the Cortisone (Predniso¬ 
lone) compounds may be administered for a short period of 
time, usually one to two weeks. In most instances there is a 
dramatic relief from symptoms, but the good results cannot 
be maintained after the discontinuance of these hormones un¬ 
til allergic management has been adequate. In some cases, 
however, it may be necessary to maintain the patient on a 
small daily dosage for an extended period with no untoward 
side effects. 

We usually begin therapy with the administration of 40 
units of ACTH Gel or Corticotropin Z (Organon), along with 
an initial dose of 30 mg. of prednisolone (Delta Cortef, Meti- 
cortelone, Hydeltra, Sterane, etc.) divided into four doses: 
one dose after each meal and at bedtime. Subsequent daily 
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divided doses are usually reduced as follows to: 25 mg., 20 
mg., 15 mg., 10 mg., 5 mg., 2/ mg., or less. In some instances 
it may be necessary to reduce more slowly at the 15 to 10 mg. 
levels in order to maintain relief. Finally the lowest or mini¬ 
mum effective dosage is established, and subsequently the use 
of the hormones may be discontinued. In relapses, 10 to 15 mg. 
daily may be sufficient. The second dose of ACTH is usually 
20 units on the third or fourth day, then 10 units after seven 
or eight days. When the prednisolone daily dosage is small 
the use of ACTH is unnecessary. Non-specific stimulation of 
ACTH secretion may be maintained by the intradermal in¬ 
jection of about 1/10 unit of Staphylococcus toxoid twice 
weekly, along with other injection therapy. 

The most dramatic results with this type of therapy are 
noted in cases of nasal polyps. They may disappear from the 
nose completely within 7 to 14 days. Local treatment with 
a cortisone spray may be used also in some cases. Sustained 
results, however, depend upon adequate allergic management. 
This plan of therapy is also effective in bronchial asthma and 
in hay fever. 

Hay Fever: Most patients with ragweed hay fever present 
a problem of multiple sensitivities such as those to foods, 
molds and miscellaneous inhalants. Treatment, therefore, con¬ 
cerns the balanced management of all these factors which is 
usually very difficult in about 25 per cent of the cases. Bron¬ 
chial asthma usually complicates these cases in the latter half 
or one-third of the season. In a group of more than 100 of 
these difficult cases treated during the 1955 ragweed hay fever 
season, excellent results were obtained in almost 100 per cent 
by the additional use of ACTH and Delta Cortef (predniso¬ 
lone) in maintenance doses of 10 to 15 mg. daily. During the 
1955 season we prescribed ephedrine sulphate in % to >4 gr. 
doses for symptomatic relief instead of antihistamines, with 
better results. We feel that the latter drugs have a blocking 
effect on immunologic therapy. 

RECENT ADVANCES IN ALLERGY AND IN INFLAMMATION. 

From these observations it is evident that the hormonal 
agents play an important part in allergic management. Al- 
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though they do not cure the disease, they apparently attenuate 
or reduce the degree of sensitivity so that immunologic proce¬ 
dures become more effective. 

The recent work of Godlowski 5 on the “Enzymatic Concept 
of Anaphylaxis and Allergy” sheds new light on the funda¬ 
mental mechanism of these conditions. His studies concern 
the cellular enzymatic system, the effect of hormonal agents 
and the part played by eosinophiles. He demonstrates the close 
interdependence and causal relationship between disturbed 
enzymatic proteolysis and hormonal dyscrasia. 

On the basis of his studies on isolated cells and exudates, 
Menkin 0 * 7 showed that the anti-inflammatory action of ACTH 
and Cortisone takes place at the cellular level. By suppressing 
the inflammatory process, certain infections may cause undue 
harm, but in other types of inflammation caused by non-viable 
organisms, such as ophthalmologic disorders or in allergic 
processes, these anti-inflammatory reactions may be of great 
value. 

Menkin 0 - 7 points out further that inflammation is first mani¬ 
fested by an increase in capillary permeability and the release 
by the injured cells of leukotaxin, a polypeptide-like substance, 
which also induces the local migration of polymorphonuclear 
leukocytes. Inflammation is, therefore, the regulation of bac¬ 
terial invasiveness. Menkin also showed that the injured cells 
liberate a number of various other substances which include: 
the leukocytosis-promoting factor (L.P.F.), the thermo stabile 
leukocytosis factor, the leukopenic factors (leukopenin and the 
leukopenic factor), necrosin, pyrexin, leukotaxin, exudin and 
apparently also a diffusible growth-promoting factor, or fac¬ 
tors concerned in repair. 

Cytology: In the management of respiratory allergy and in¬ 
fection, the routine cytologic examination of the nasal, bron¬ 
chial, salivary and other secretions for the presence of eosino¬ 
philes, neutrophiles and epithelial cells is of inestimable value. 
More recently Bryan 8 has emphasized the significance of 
changes in the nasal epithelial cells, exhibited by a definite pat¬ 
tern of degeneration, pathogenic of virus infections such as 
the common cold, herpes labialis and measles. Changes char¬ 
acteristic of allergy may also be noted. Exfoliative cytology, 
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employing the proper therapeutic approach. In the first place, 
there is urgent need for effective respiratory vaccines which 
may be used alone or with antimicrobial agents. By purely 
clinical experimentation and observation extending over a pe¬ 
riod of about 10 years, 10 we have found that certain vaccines 
are very effective if the material has antigenic potency, and 
the optimum dose is administered at the proper time intervals. 
Raffel 11 has recently emphasized the importance of the proper 
selection of bacterial antigens if satisfactory immunity is to 
be produced. Our initial studies began with the use of Staphy¬ 
lococcus toxoid in the treatment of respiratory infections and 
external otitis (furunculosis). In many instances of acute 
respiratory infection, especially when the deep intradermal 
injection of 1/100 to 1/1,000 of a unit of Staphylococcus tox¬ 
oid was given early or at the onset, marked attenuation or 
complete abortion of the infection occurred. 

Although these striking results were not noted in a large 
percentage of cases, when they did occur they were dramatic, 
and they are worthy of further experimental and laboratory 
investigation. The effectiveness of Staphylococcus toxoid was 
apparently due to the optimum dosage and because the infec¬ 
tion was caused by the Staphylococcus. In those instances in 
which other related organisms such as Pneumococci, Strepto¬ 
cocci, H. influenza, etc., were the cause of the infection, im¬ 
munity could result from the anamnestic response or reaction. 
Similar and even more consistent good results have been ob¬ 
tained in the treatment of external otitis with 1/100 unit doses 
at three day intervals. Swelling and pain may subside within 
four to six hours. 

In the vaccine therapy of respiratory infections, further 
studies are being conducted with Streptococcus toxin, pneumo¬ 
coccus polysaccharides, specific and polyvalent virus mixtures, 
supported by pertinent laboratory procedures. 

According to the observations of Komis, 12 antibiotics sus¬ 
pend the multiplication and the injurious action of microbes, 
but do not immunize the individual against the same infectious 
pathogenic microorganism. He states further that the lack of 
natural immunity and, especially, acquired immunity are the 
main and only reasons for the incomplete and unstable cura- 
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tive action of antibiotics today. The answer to the problem is 
dependent upon the concomitant use of vaccines. The respira¬ 
tory vaccines in use today are prepared from killed organisms. 
They are toxic rather than antigenic in action, so satisfactory 
immunity is not produced by their use. Komis has developed 
a method of preparation of vaccines such as those from Staph¬ 
ylococci, Streptococci, etc., by an alcoholic fermentation proc¬ 
ess. He has demonstrated that they are highly antigenic and 
extremely immunizing, as indicated by biologic, experimental 
and clinical methods. No local or general reactions have been 
noted from their therapeutic use. 

The most commonly encountered problem in otolaryngologic 
practice today is the patient with a low grade sinusitis, serous 
otitis or bronchitis, which has persisted for four to six weeks 
or longer, beyond the normal resolution stage of seven to ten 
days. It is evident, clinically, that this situation is caused by 
lack of immunity and low antigenicity of the infecting organ¬ 
isms, resulting from the widespread use of antimicrobial 
agents and the failure to balance therapy by the simultaneous 
use of vaccines with antigenic potency administered in the 
proper optimum dosage, and within the intervals of effective¬ 
ness. 

The choice of the vaccine and the antibiotic should be based 
upon bacterial cultures and upon in vitro sensitivity tests. In 
these cases of subacute respiratory infections, vaccine therapy 
alone, or combined with the use of antibiotics, should be em¬ 
ployed along with the mechanical removal of secretions from 
the sinuses and tracheobronchial tree. This can be adequately 
accomplished by the inhalation of Alevaire (Wintlirop) in the 
form of an aerosol, as recently reported by Miller. 13 It de¬ 
creases the viscosity and dilutes the secretions so that they 
may be removed more easily from the sinuses by suction, or 
from the bronchi by coughing. In the more persistent and 
severe cases, inhalations should be given once or twice daily; 
in average cases every two days. Marked improvement or 
complete recovery occurs in seven to ten days. For each treat¬ 
ment 8 to 10 cc. of Alevaire are aerosolized within 45 minutes 
to one hour. During the treatment the patient is instructed 
to cough up the secretion several times, and in some instanc 0 " 
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postural drainage is advisable. The apparatus employed con¬ 
sists of a DeVilbiss Compressor No. 501 with a No. 640 Nebu¬ 
lizer attachment, or the Aeromist pump with their Hi-flow 
Nebulizer. 

In cases of tubal obstruction, Alevaire, ephedrine, antibi¬ 
otics, etc., may be aerosolized and introduced into the Eusta¬ 
chian tubes very effectively by having the patient close the 
nostrils with the nasal tip attachment, then swallowing, with 
the aid of a mouthful of water if needed. 

PRESENT STATUS OP TONSILS AND ADENOIDS. 

In making a decision regarding the tonsil and/or adenoid 
operation, especially in children, on the basis of sore throat, 
frequent colds and bronchitis, allergy must always be consid¬ 
ered as a factor. (Craft, 54 Clein 15 ), Hansel and Chang, 10 found 
that about 12 per cent of the candidates in children had re¬ 
spiratory allergy. Since many of the respiratory and ear in¬ 
fections are now of a much milder type, and since they are 
more recurrent than formerly, on account of the lack of im¬ 
munity, it is difficult in many instances to foretell whether 
the removal of the tonsils and adenoids will decrease the inci¬ 
dence of infections. 


DRUG ALLERGY. 

In the prescribing of drugs for the symptomatic relief of 
otolaryngologic conditions the possibilities of drug allergy, 9 
idiosyncracy or intolerance always exist. Even therapeutic 
doses vary in different individuals. In allergic patients drug 
allergy may develop to aspirin, barbiturates, codeine, anti¬ 
histamines, antibiotics, ACTH, etc., so it is important to recog¬ 
nize the fact that the patient may acquire a sensitivity to the 
drug administered to relieve certain symptoms. 

Befoi-e administering antibiotics a careful history regarding 
previous untoward reactions must be taken. Serum disease 
reactions are more common from penicillin. Oral and gastro¬ 
intestinal lesions or complications are more common with the 
broad spectrum antibiotics. It is also important to recognize 
urticaria, exfoliative dermatitis and purpura as sensitivity re- 
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actions. White blood and differential counts should be made 
for the possibility of granulopenia. 

VASCULAR HEADACHES AND RELATED PHENOMENA. 

One of the most common types of headache is the one de¬ 
scribed by Horton 17 as Histaminic Cephalalgia, in which the 
pain is usually located in the frontal, ocular and maxillary re¬ 
gions. The attack is often associated with laerimation and 
stuffiness of the nose on the affected side. Pain in the antrum 
region and in the upper teeth may also be present. Since this 
syndrome simulates sinusitis, the patient usually consults the 
otolaryngologist for “sinus trouble”. The attacks are not al¬ 
ways typical of the Horton type, the onset may not be sudden, 
it may last for 12 to 24 hours or longer. In tension cases the 
onset may be more gradual, the attacks last longer and a ten¬ 
sion factor is usually evident. Typical migraine, in our expe¬ 
rience, 18 constitutes less than five per cent of the cases ob¬ 
served. Severe headaches of general type may be of allergic 
origin. In this type, edema of the brain occurs rather than 
simple vascular dilatation. Symptoms referred to the pharyn¬ 
geal and laryngeal regions, -usually designated as “globus” may 
be of vascular origin. 19 Very few physicians are familiar with 
the management of headache problems, and since the otolaryn¬ 
gologist so frequently encounters these cases he should take 
the responsibility for their management. 

In many instances vertigo and tinnitus are of vascular 
origin and may be managed by the same methods used in head¬ 
ache. Histamine, nicotinic acid, Dramamine, bonamine, etc., 
usually give good results, but in some cases no type of therapy- 
may be of benefit. In severe Meniere's disease, destruction of 
the labyrinth may be indicated. 

AUDIOLOGY. 

During recent years, tremendous advances have been made 
in the field of audiology, especially in relation to the fenestra¬ 
tion operation, chronic suppurative otitis media and deafness 
of all types. The fitting of hearing aids frequently requires 
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patience, skill and adequate equipment. Audiology has, there¬ 
fore, become a subspecialty of otology, and it may require more 
time than the busy otolaryngologist has to devote to it. 

EFFECTS OF TOBACCO. 

Many of the problems encountered in otolaryngology are 
directly or indirectly related to the use of tobacco, and the 
otolaryngologist has the opportunity to be of great service to 
his patients as well as to himself. The elimination of tobacco 
addiction should begin with the physician himself, if he is to 
be successful in the management of the patient. 

It is well known that tobacco with its tars and other irri¬ 
tants, plays an important part in the cause of cancer of the 
lip, tongue, buccal mucosa, pharynx, larynx, esophagus and 
bronchi. The toxic effects of nicotine cause nasal stuffiness, 
loss of smell, decrease in mental efficiency, vertigo, deafness, 
blindness as well as many cardio-vascular lesions. 

A primary sensitivity to tobacco should always be consid¬ 
ered in allergic patients. No patient with nasal or bronchial 
allergy should smoke, and the parents of children with respira¬ 
tory allergy should not smoke within the household. 

Tobacco smoking may cause violent attacks of coughing 
which may result in vertigo, syncope or cerebral hemorrhage. 
The bronchial irritation from smoke, with coughing, aggra¬ 
vates bronchial asthma. The plugging of the swollen bronchi 
produces areas of atelectasis and eventually emphysema, with 
marked chronic dyspnea and pulmonary invalidism. The oto¬ 
laryngologist should play the leading part among physicians 
in general in the widespread elimination of tobacco addiction. 

GENERAL RELATED FACTORS. 

Nutrition: A significant number of patients encountered in 
daily practice are underweight, anemic, undernourished and 
have poor dentition. These factors may play an important 
part in allergic states, susceptibility to infection, headaches, 
vertigo, possibly deafness, oral lesions, etc. 

Spies 21 states that more than 70 per cent of patients observed 
by him, with clinical evidence of deficiency diseases, present 
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lesions of the tongue, gums and buccal mucosa. To treat suc¬ 
cessfully patients with pellagra, scurvy, sprue, pernicious 
anemia, iron deficiency and related conditions, the changes of 
nutritional origin which affect the oral cavity should be rec¬ 
ognized. Typical cases are rare, so the mild and atypical cases 
are the rule. Spies recommends dried Brewer’s Yeast and 
liver extract for diseases caused by the deficiency of the Com¬ 
plex vitamins. In some instances larger amounts of specific 
vitamins such as vitamin C, B6, B12, folic acid and iron, or a 
complete vitamin supplement with minerals may be indicated. 

Halpin” has pointed out recently that good nutrition is nec¬ 
essary for optimal resistance to infection and antibody pro¬ 
duction. Gastrointestinal upsets with vomiting and diarrhea 
cause rapid depletion of resistance. This not infrequently oc¬ 
curs with the administration of the broad-spectrum antibiot¬ 
ics, which also destroy the normal bacterial flora of the intes¬ 
tinal tract, with a resultant alteration or destruction of the 
biosynthesis of vitamins such as the B Complex and vitamin 
K. To combat this situation, these vitamins, as well as vita¬ 
min C, are now combined with the antibiotics. In the admin¬ 
istration of ACTH and Cortisone compounds, nutrition is also 
important in the control of nitrogen balance, retention of so¬ 
dium, loss of potassium, increased glycogenesis and glycosuria 
and the development of edema. 

ENDOCRINES. 

Proper endocrine balance must be a part of good nutrition. 
Thyroid deficiency may play a part in respiratory allergy, 
headaches, vertigo, etc. Estrogens, androgens, pituitary and 
adrenal hormones also play a part. 

PSYCHOSOMATIC FACTORS. 

Normal nutrition and endocrine balance may be directly or 
indirectly related to psychosomatic states. Allergic balance is 
often disturbed by such factors especially in nasal allergy and 
bronchial asthma. 

As Davison has pointed out, many patients who consult 
the otolaryngologist have cancer and tuberculosis phobias. 
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They present symptoms for which there is no pathology or 
other explanation. In the psychologic management of all pa¬ 
tients, assurance is important. The problem of diagnosis and 
the possible outcome of treatment should be explained to the 
patient so that he may know what to expect. 


SUMMARY. 

In the private practice of otolaryngology today, 80 per cent 
or more of the problems encountered require medical treat¬ 
ment. Such problems concern allergy, respiratory and other 
infections, the use of vaccines, antibiotics and other drugs, 
Alevaire aerosol, smoker’s syndromes, headaches, vertigo, 
deafness, etc. Other supplementary factors require attention 
chiefly to nutrition, the endocrines, and psychosomatic states. 
Allergy, infections and headaches are the most important prob¬ 
lems. 

Nasal allergy and hay fever, with or without sinus involve¬ 
ment, must be distinguished from infection. The common cold 
is a frequent complication and may be diagnosed accurately 
only by cytologic examination of the secretion. 

With the widespread use of antibiotics a situation has de¬ 
veloped in which bacteriologic studies and in vitro tests are 
important in the selection of the proper antimicrobic agent. 
Since antibiotics do not produce immunity the resultant lack 
of it has increased the incidence of respiratory infections and 
has prolonged the duration of the illness. As a consequence, 
there is much need for vaccines with good antigenic properties 
and the establishment of optimum effective dosages. 

Untoward reactions and complications following the use of 
antibiotics presents another problem which is not infrequently 
encountered, and which must be combined with adequate 
therapy and management. 

As most headaches are referred to the region of the frontal, 
ethmoid and maxillary sinuses, the otolaryngologist is often 
the first to be consulted, because the patient believes he has 
“sinus trouble”. Practically all these headaches are of vascu¬ 
lar origin and not caused by sinus disease. Satisfactory re¬ 
sults may be obtained in a large percentage of cases by the 
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administration of histamine, nicotinic acid, symptomatic drugs 
and consideration of tension, psychosomatic, endocrine, nutri¬ 
tional and other related factors. 

The smoking of tobacco may account for a number of com¬ 
mon complaints and for malignant lesions encountered in the 
field of otolaryngology, such as stuffy nose, loss of smell and 
taste, postnasal drip, cough, dyspnea, precordial pain, vertigo, 
tinnitus, deafness, headaches, cancer of the lip, buccal mu¬ 
cosa, tongue, phaiynx, larynx and bronchi. ' 

Many patients need good medical management concerning 
nutrition, endocrine balance, psychosomatic management and 
above all, assurance as to the outcome of their complaints. 
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Roger Maspetiol, Docteur Michel Soule, Docteur Josiane Guillamaut, 
Fernand Fourgon, Marcel Gautie. ESF, 17, Rue Viette, Paris 17e. Soft 
cover 191 pp. 

This is a comprehensive volume on the education of the deaf child. It 
is intended to be of help to parents and teachers. 


S- R. S. 



SIXTH INTERNATIONAL CONGRESS OF 
OTOLARYNGOLOGY. 

At the request of the Sixth International Congress of Oto¬ 
laryngology, the American Express Company has arranged 
three post-Congress tours which will begin May 11, 1957, im¬ 
mediately after the close of the Congress. The tours will run 
concurrently and each will be accompanied by an American 
Express Tour Escort. All three will be in Philadelphia at the 
time of the Sixth International Congress of Bronchoesophagol- 
ogy, May 12 and 13, 1957. Tours 2 and 3 will be in St. Louis 
at the time of the International Congress of Audiology, May 
14, 15 and 16, 1957, and Tour 2 will be in Chicago at the time 
of the International Voice Conference, May 20, 21 and 22, 
1957. Other scientific events and a full social program are 
planned for the major cities visited. The itineraries for the 
tours are as follows: 

Tour 1 (Eastern U. S.) : 7 days. Cost $212.00 plus $4.10 
Federal Transportation Tax. Cities to be visited include Bal¬ 
timore, Philadelphia, Boston and New York. 

Tour 2 (Middle West) : 17 days. Cost $638.00 plus $15.98 
Federal Transportation Tax. Cities to be visited: Baltimore, 
Philadelphia, St. Louis, Iowa City, Rochester (Minn.), Chi¬ 
cago, Detroit, Niagara Falls, Boston, New York. 

Tour 3 (West Coast) : 3 weeks. Cost $838.00 plus $30.47 
Federal Transpoi'tation Tax. Cities to be visited: Baltimore, 
Philadelphia, St. Louis, Grand Canyon, Los Angeles, San 
Francisco, Chicago, Niagara Falls, New York. 

The prices given include transportation, Pullman and hotel 
accommodations, meals and handling of baggage. Individuals 
from overseas who purchase tours abroad will be exempt from 
payment of the Federal Transportation Tax. 

For detailed information and complete itineraries, com¬ 
municate with the General Secretary, Sixth International 
Congress of Otolaryngology, 700 No. Michigan Ave., Chicago 
11, Ill., U. S. A. 


465 



SCIENTIFIC PROGRAM OF THE AMERICAN 
OTOLOGICAL SOCIETY, INC. 

The Seignory Club, Montebello, P. Q., Canada, 

Friday, May 11, 1956 

I. Address of President—Introduction to a Symposium On 

the Utricle .William J. McNally, M.D. 

II. Microscopic Structure of the Utricle .Catherine A. 

Smith, Ph.D. (By invitation). 

III. The Question of Cortical Representation of the Laby¬ 

rinth ....Wilder Penfield, M.D. (By invitation). 

IV. The Importance of the Otolothic Organs hi Man Based 

Upon a Specific Test for Utricular Function ....Ashton 

Graybiel, M.D. (By invitation). 

V. (a) Postural Vertigo Due to Partial Destruction of the 
Vestibular Nerve; 

fb) Summary of the Symposium .John R. Lindsay, M.D. 

VI. Autoradiographic Studies of the Intimate Structures of 
the Inner Ear. .Leonard F. Belanger, M.D. (By invi¬ 

tation) . 

VII. Analogy Between Cochlear Fluid Motion and Formation 
of Surf on Sloping Beaches (Film presentation), 
Jurgen Tonndorf, M.D. (By invitation). 

Saturday, May 12, 1956 

I. Address of the Guest of Honor — Hearing ...Stacy R. 

Guild, Ph.D. 

II. Some Recent Experiments on the Neurophysiology of 
Hearing .Robert Galambos, M.D. (By invitation). 

III. The Part Played by Psycho-Galvanic Skin Resistance. 

Audiometry in the Testing of Hearing of Young Chil¬ 
dren .Page Statten, M.D. (By invitation), and 

D. E. S. Wishart, M.D. 

IV. Intravascular Agghitmation of the Blood: A Factor in 

Certain Diseases and Disorders of the Ear. ..Edmund 

P. Fowler, M.D. 

V. The Structure of Bone and Cartilage ...Robert A. 

Robinson, M.D. (By invitation). 

VI. Functional Repair of the Middle Ear in Chronic Otitis 

Media. .Professor Dr. H. Wullstein, Wurzburg, 

Germany (By invitation). 
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SCIENTIFIC PROGRAM OF THE SEVENTY-SEVENTH 
ANNUAL MEETING, AMERICAN LARYN- 
GOLOGICAL ASSOCIATION. 

The Seignory Club, Montebello, P. Q., Canada, 

May 13th and 14th, 1956 

Sunday, May 13th 
A. M. 

Introduction Guest of Honor . - Geoige M. Coates, M.D. 
Remarks by the Pi e si dent Bernard J. McMahon, M.D. 

I. “Humidity as Problem in An Conditioning” .Arthur 

W. Pioetz, M.D. Discusser, Lawience R. Boies, M.D. 

II. "Histamine Releasing Drugs” _ F. C. McIntosh, M.D. 

(By invitation). Discussor, Aubrey G. Rawlms, M.D. 

III. “Otolaryngologic Aspects of Hypometabolism " Jerome 

A. Hilger, M.D Discussor, Fiancis W Davison, M.D. 

2:00 P. M. 

IV. “Functional Diseases of the Nose” C. Stewart 

Nash, M.D. 

V. “Unusual Vims Diseases in Otolaryngology" Percy E. 
Ireland, M.D 

VI. “The Virus Theory of Nasal Polyp Etiology and Its 
Practical Applications” Fiancis L. Weille, M.D. 
Discussor papers V. and VI., L W. Morrison, M.D. 

VII. "Management of Non-Malignant Growths in the Maxil¬ 
lary Sinus” . 0. E. Van Alyea, M.D. 

Discussor, Robert L Goodale, M.D. 

VIII. “Experimental Treatment of Recurrent Caicmoma of 
the Nasophaiynx With Electrodesiccation, Rad inac¬ 
tive Cobalt and X-ray Radiation” „ „ _ -Francis 
A. Sooy, M.D. Discussor, Hany P. Sclienck, M.D. 

Monday, May 14 th 
A. M. 

IX. "Ciliauj Sti earning Thiough the Laiynx” - Anderson 
C. Hilding, M.D. Discussor, Geoige Edward Trem¬ 
ble, M.D. 
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X. “Electrical Manifestations of Recurrent Laryngeal 

Nerve Function” ...John A. Murtagh, M.D. 

Discussor, C. J. Campbell, M.D. (By invitation). 

XI. “Submucosal Compartmentation of the Larynx” (Col¬ 
ored Slides)...Joel J. Pressman, M.D. 

Discussor, Paul H. Holinger, M.D. 

XII. “Carcinoma of the Larynx” ...Fernand 

Montreuil, M.D. (By invitation). Discussor, Henry 
B. Orton, M.D. 

2:00 P. M. 

XIII. “Benign Growths of the Vocal Cord; a Critical Analysis 

of Pre-operative Diagnosis Compared With Micro¬ 
scopic Diagnosis” ..Samuel Salinger, M.D. 

Discussor, Francis E. LeJeune, M.D. 

XIV. “Primary Malignant Tumors of the Uvula” .-.Fred Z. 

Havens, M.D., Richard C. Ye, M.D. (By invitation). 
Discussor, LeRoy A. Schall, M.D. 

XV. “Presentation of Two Laryngeal Cases” ..John B. 

Erich, M.D. 


SCIENTIFIC PROGRAM OF THE AMERICAN 
LARYNGOLOGICAL, RHINOLOGICAL AND 
OTOLOGICAL SOCIETY, INC., 

Sheraton-Mt. Royal Hotel, Montreal, Canada, 

May 15-16-17, 1956 

Tuesday, May 15, 1956 
(Mornings Only). 

9:30 

1. Presidential Remarks ..Dean M. Lierle, M.D., 

Iowa City, Iowa. 

Word of Welcome .Mr. Vincent Massey, Governor 

General of Canada. 

9:40 

Introduction of Guest of Honor ....Harold I. Lillie, M.D., 

Rochester, Minn. 
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Scientific Session 
9:50 

1. Evolution of Surgical Technique in the Treatment of 

Carcinoma of the Larynx Chevalier L. Jackson, M.D., 
Philadelphia, Pa. (Co-author: Charles M. Norris, M.D., 
Philadelphia, Pa.) No discussion. 

10:10 

2. Developmental and Adult Anatomy of the Auditory Os¬ 

sicles in Relation to the Operation for Mobilization of 

the Stapes in Otosclerotic Deafness ..Barry J. Anson, 

Ph.D. (Med. Sc.), Professor of Anatomy, Northwestern 
University Medical School, Chicago, Illinois (By invi¬ 
tation). Theodore H. Bast, Ph.D. (Med. Sc.), Professor 
of Anatomy, University of Wisconsin Medical School, 
Madison, Wisconsin (By invitation). No discussion. 

10:35 

S. Sick People in a Troubled World ..Howard A. Rusk, M.D., 

New York, N. Y., Associate Editor of the New York 
Times, Professor and Chairman of the Department of 
Rehabilitation and Physical Medicine of New York Uni¬ 
versity’s College of Medicine (By invitation). No dis¬ 
cussion. 

11:20 

IS Minute Recess 

11:35 

4. A Complication of the Stapes Mobilization Operation — 

Motion Picture _.Howard P. House, M.D., Los 

Angeles, Calif. No discussion. 

11:55 

5. Some Observations on Plasma Proteins in Relation to Al¬ 

lergy ._..Bram Rose, M.D., Montreal, Canada, Asso¬ 

ciate Professor of Medicine, McGill University (By in¬ 
vitation). No discussion. 

12:25 

6. Intracranial Complications of Otogenous Origin in Chil¬ 

dren Under Two Years of Age—The Role of Anti¬ 
biotics ....H. James Hara, M.D., Los Angeles, Calif. 

12:45 


Open Discussion. 
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Wednesday, May 16, 1956 


9:40 

7. Structures of the Spiral Prominence and External Sulcus 

and Their Relation to the Organ of Corti .Merle 

Lawrence, Ph.D., Ann Arbor, Mich., Associate Profes¬ 
sor of Physiological Acoustics, University of Michigan 
Medical School (By invitation). No discussion. 

10:05 

8. One-Stage Repair of Hypovharyngeal Diverticulum — 

Motion Picture .Edgar S. Brintnall, M.D., Iowa 

City, la., Associate Professor of Surgery, State Univer¬ 
sity of Iowa Medical School (By invitation). No discus¬ 
sion. 


10:30 

9. Theory and Practice of Tympanoplasty .Professor 

H. Wullstein, Wurzburg, Germany, Universitats-Hals- 
Nasen-Ohrenklinik (By invitation). No discussion. 

11:00 

15 Minute Recess 


11:15 

10. Automobile Fractures of the Larynx—Motion Picture 

Authors, Paul H. Holinger, M.D., Chicago, Ill.; Ken¬ 
neth C. Johnston, M.D., Chicago, Ill. (By invitation). 
Co-authoi's, Paul W. Greeley, M.D., Chicago, Ill. (By in¬ 
vitation) , John W. Curtin, M.D., Chicago, Ill. (By invi¬ 
tation). No discussion. 

11:30 

11. Tonsillectomy. Two Millennia of Hemorrhage and Contro¬ 

versy .James T. King, M.D., Atlanta, Ga. 

No discussion. 


11:50 

12. Corrective Sxirgcry of the Nasal Tip ..John M. 

Converse, M.D., New York, N. Y. (By invitation). 

12:10 


Open Discussion. 
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Thursday, May 17, 1956 
Scientific Session 

9:30 

IS. The Surgical Treatment of Carcinoma of the Anterior 

Commissure of the Larynx _.F. Johnson Putney, M.D., 

Philadelphia, Pa.; Enrique A. Vieens, M.D., Philadel¬ 
phia, Pa. (By invitation). 

9:50 

Open Discussion. 

10:00 

H. Experiences With Streptomycin and Labyrinthectomy in 

the Treatment of Meniere’s Disease. . —Harold F. 

Schuknecht, M.D., Detroit, Mich. No discussion. 

10:20 

15. Syphilis of the Larynx —in its Protean Manifestations — 

Motion Picture. _William A. Lell, M.D., 

Philadelphia, Pa. 

10:40 

Open Discussion. 

10:50 

10 Minute Recess 

11:00 

(1}( Hour Limit) 

IB. Symposium — 7’he Operation for the Mobilization of the 
Stapes in Otosclerotic Dcafness.........Moderator —Howard 

P. House, M.D., Los Angeles, Calif. Participants —John 
R. Lindsay, M.D., Chicago, 111.; Victor Goodhill, M.D., 
Los Angeles, Cal.; Clair M. Kos., M.D., Iowa City, la.; 
George E. Shambaugh, Jr., M.D., Chicago, Ill.; Phillip 
E. Meltzer, M.D., Boston, Mass.; Edmund P. Fowler, 
Jr., M.D., New York, N. Y. Remarks —Samuel Rosen, 
M.D., New York, New York. 

Open Discussion. 
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DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 
PROGRAM 1956 

Friday, May 4, 1956 
6:30 P.M.—Cocktails 
7:30 P.M.—Dinner—Dance 

Cipango Club—3418 Gillespie 


ANNOUNCEMENT. 

The Mount Sinai Hospital, New York, in affiliation with 
Columbia University announces an intensive postgraduate 
coui'se in Rhinoplasty, Reconstructive Surgery of the Nasal 
Septum and Otoplasty given by Irving B. Goldman, M.D., and 
staff, July 14, 1956, to July 28, 1956. Candidates should apply 
to Registrar for Postgraduate Medical Instruction, The Mount 
Sinai Hospital, 5th Avenue and 100th Street, New York 29, 
New York. 


OTOLARYNGOLOGICAL POSTGRADUATE COURSE. 

Saint Luke’s Hospital and the Cleveland Otolaryngological 
Society will present a postgraduate course May 9, 1956, in 
Prentiss Auditorium, Saint Luke’s Hospital of Cleveland. 
11311 Shaker Boulevard, Cleveland 4, Ohio. 

Guest speakers will be Alden H. Miller, M.D., Associate 
Clinical Professor of Otolaryngology, University of Southern 
California, Los Angeles, Cal., and Kenneth M. Day, M.D., Pro¬ 
fessor of Otolaryngology, University of Pittsburgh, Pitts¬ 
burgh, Pa. Other participants in the program are H. C. Rosen- 
berger, M.D., Fred W. Dixon, M.D., and William F. Hulse, M.D. 

For further information write Paul M. Moore, Jr., M.D., 
Assistant Surgeon, Department of Otolaryngology, Saint 
Luke’s Hospital, Cleveland, Ohio. 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES. 

(Secretaries of the various societies are requested to keep this 
Information up to date). 


AMERICAN OTOLOGICAL SOCIETY. 

President: Dr. Wm. J. McNally, 1509 Sherbrooke St., West Montreal 
25, Canada. 

Vice-President: Dr. John R. Lindsay, 950 E. 59th St, Chicago 37, Ill. 

Secretary-Treasurer: Dr. Lawrence R. Boies, University Hospital, Minne¬ 
apolis 14, Minn. 

Editor-Librarian: Dr. Henry L. Williams, Mayo Clinic, Rochester, Minn. 

Meeting: Seignory Club, Montebello, P. Q., Canada, May, 1956. 

AMERICAN LARYNGOLOGICAL ASSOCIATION. 

President: Bernard J. McMahon, 8230 Forsyth Blvd., Clayton 24, Mo. 

First Vice-President: Robert L. Goodale, 330 Dartmouth St., Boston, 
Mass. 

Second Vice-President: Paul H. Holinger, 700 North Michigan Ave., 
Chicago 11, 111. 

Secretary: Harry P. Schenck, 326 South 19th St., Philadelphia 3, Pa. 

Treasurer: Fred W. Nixon, 1027 Rose Building, Cleveland. Ohio. 

Librarian, Historian and Editor: Edwin N. Broyles, 1100 North Charles 
St., Baltimore, Md. 

Meeting: Seignory Club, Montebello, P. Q., Canada, May, 1956. 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 
SOCIETY, INC. 

President: Dr. Dean M. Llerle, Iowa City, Iowa. 

President-Elect: Dr. Percy Ireland, Toronto, Canada. 

Secretary: Dr. C. Stewart Nash, 277 Alexander SL, Rochester, N. Y. 
Meeting: Mount Royal Hotel, Montreal, Canada, May, 1956. 


AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY. 
Chairman: John R. Lindsay. M.D., Chicago, Ill. 

Vice-Chairman: James W. McLaurin, M.D., Baton Rouge, La. 
Secretary: Hugh A. Kuhn, M.D., Hammond, Ind. 

Representative to Scientific Exhibit: Walter Heck, M.D., San Francisco, 
Calif. 

Section Delegate: Gordon Harkness, M.D., Davenport, Iowa. 

Alternate Delegate: Dean Llerle, M.D., Iowa City, Iowa. 

AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY. 

President: Dr. Algernon B. Reese, 73 East 7lst SL, New York 21, N. T 
Executive Secretary: Dr. William L. Benedict, Mayo Clinic, Roches! r 
Minn. 


AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION 
President: Dr. Daniel S. Cunning, 115 East 65th St, New York 2 N Y 
Secretary: Dr. F. Johnson Putney, 171? Rlttenhonse Square, J h}lsdeb 
phia. Pa. 

Meeting: Sheraton Mount Royal Hotel, Montreal, Canada, ^Tay 15 - 16 , 
1956 (afternoons only). 

AMERICAN BOARD OF °T?L;ARYNG OLOOi'. 

Meeting: Palmer House, Chicago, JIU wr.ooer, 2,55, 
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THE AMERICAN RHINOLOGIC SOCIETY 
President: Dr. Ralph H. Riggs, 1513 Line Ave., Shreveport, La. 
Secretary: Dr. James Chessen, 1829 High St., Denver, Colo. 

Annual Clinical Session: Illinois Masonic Hospital, Chicago, Illinois. 
October, 1956. 

Annual Meeting: Palmer House, Chicago, Illinois, October, 1956. 

AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY. 

President: Dr. D. M. Lierle, University Hospital, Iowa City, Iowa. 
Secretary-Treasurer: Dr. Michael H. Barone, 468 Delaware Ave., Buffalo 
2, N. Y. 

Meeting: Palmer House, Chicago, Ill., October. 1956. 

AMERICAN OTORH1NOLOG1C SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY. 
President: Dr. Joseph Gilbert, 111 E. 61st St., New York, N. Y. 
Vice-President: Dr. Kenneth Hinderer, 402 Medical Arts Bldg., Pitts¬ 
burgh, Pa. 

Secretary: Dr. Louis Joel Feit, 66 Park Ave., New York 16, N. Y. 
Treasurer: Dr. Armand L. Caron, 36 Pleasant St., Worchester, Mass. 


PAN AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY. 

President: Dr. J. M. Tato, Azcuenaga 235, Buenos Aires, Argentina. 
Executive Secretary: Dr. Chevalier L. Jackson, 3401 N. Broad St., Phila¬ 
delphia 40, Pa., U. S. A. 

General Secretary: Dr. C. E. Munoz MacCormick, P. O. Box 9111, San- 
turce 29, Puerto Rico. 

Meeting: Fifth Pan American Congress of Oto-Rhino-Laryngology and 
Broncho-Esophagology. 

Time and Place: April 8-12, 1956, San Juan, Puerto Rico. 

President: Dr. J. H. Font, Medical Arts Bldg., San Juan, P. R. 

SIXTH INTERNATIONAL CONGRESS OF OTOLARYNGOLOGY 
President: Dr. Arthur W. Proetz, Beaumont Bldg., St. Louis, Mo. 
General Secretary: Dr. Paul Holinger, 700 No. Michigan'Ave., Chicago 
(11). III. 

Meeting: Statler Hotel, Washington, D. C., May 5 * 10, 1957. 

THE PHILADELPHIA LARYNGOLOG1CAL SOCIETY. 

President: Dr. William J. Hitschler. 

Vice-President: Dr. Chevalier L. Jackson. 

Treasurer: Dr. John J. O’Keefe. 

Secretary: Dr. Joseph P. Atkins. 

Historian: Dr. Herman B. Cdhen. 

Executive Committee: Dr. Thomas F. Furlong, Jr., Dr. William A. Lell, 
Dr. Harry P. Schenck, Dr. Benjamin H. Shuster, ex-offlcio. 

BALTIMORE NOSE AND THROAT SOCIETY 
Chairman: Dr. Walter E. Loch, 1039 No. Calvert St., Baltimore, Maryland. 
Secretary-Treasurer: Dr. Theodore A. Schwartz. 

CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY. 
President: Paul H. Holinger, 700 No. Michigan, Chicago 11, Ill. 
Vice-President: Dr. Jack Allan Weiss, 109 No. Wabash Ave., Chicago 3, Ill. 
Secretary-Treasurer: Dr. Stanton A. Friedberg, 122 So. Michigan Ave., 
Chicago, Ill. 

Meeting: First Monday of each Month, October through May. 

474 



OTOSCLEROSIS STUDY GROUP. 

President Dr Gordon D Hoople 1100 East Genesee St, Syracuse, N Y 
Secretary Dr Lawrence R Boies, University Hospital Minneapolis 14, 
Minn 

Meeting Palmer House, Chicago, Ill, October, 1956 

CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President Dr G C Otrich, Belleville, III 
President Elect Dr Phil R McGrath Peoria, Ill 
Secretary Treasurer Dr Alfred G Schultz, Jacksonville, Ill 

MISSISSIPPI VALLEY MEDICAL SOCIETY. 

President Dr Arthur S Bristow, Princeton, Mo 

Secretary Treasurer Dr Harold Swanberg Quincy, Ill 

Assistant Secretary Treasurer Dr Jacob E Relsch Springfield, Ill 

THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 

Chairman Dr J L Levine 
Vice Chairman Dr Russell Page 
Secretary Dr James J McFarland 
Treasurer Dr Edward M O’Brien 

Meetings are held the second Tuesday of September, November, January, 
March and May, at 6 30 P M 
Place Army and Navy Club, Washington D C 

SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY. 

Chairman Dr Frederick A Holden, Medical Arts Building Baltimore I 
Maryland 

Chairman Elect Dr Sherman B Eorhes 106 ErariWln Street Tampa t, 
Florida 

Vice Chairman Dr William J G Da\is, 1632 K Street N W_ Ws-J. 
ton 6, D C 

Secretary Dr G Slaughter Fitz Hugh 104 East Market Street Chfln 
Mile, Virginia 


THE VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President Dr Howard L Mitchell Lexington Ya. 

President Elect Dr L Benjamin Sheppard S'H Me- trrr 
Richmond 19, Va 

Vice President Dr Edgar Childrey. Jr, Profe* c cnC 
Va 

Secretary-Treasurer Dr Maynard P Smith. - r 
Richmond Va 

Annual Meeting May 26 June 2 


WEST VIRGINIA ACADEMY OF CF 5 ^"- t-.7rOjTC** 
AND OTOLARYtsrt^ir 1 -. 

President Dr James K Stewart Tt 

Secretary Treasurer Dr Frede-ici a Ten T — t~ tv 


THE LOUISIANA MISSISS'— ^MCLCtECA 

AND OTOLAF'Xsrt^SC*^. 


President Dr W L. H 
Vice-President Dr Hal; 
Secretary Dr Edler H. 



J3S42CC. 3r.wr 

Lex. 



NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY. 

President: Dr. J. C. Peele, Kinston Clinic, Kinston, N. C. 
Vice-President: Dr. George E. Bradford, Winston-Salem, N. C. 
Secretary-Treasurer: Dr. J. D. Stratton, 1012 Kings Drive, Charlotte 7, 
N. C. 

Meeting: George Vanderbilt Hotel, Asheville, N. C., Sept. 16-19, 1956. 

SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President: Dr. Norman Eaddy, Sumter, S. Car. 

Vice-President: Dr. j. H. Gressette, Orangeburg, S. Car. 
Secretary-Treasurer: Dr. Roderick Macdonald, 333 East Main St., Rock 
Hill, S. Car. 

Meeting jointly with the North Carolina Eye, Ear, Nose and Throat 
Society, George Vanderbilt Hotel, Asheville, N. Car., Sept. 17-18-19, 
1956. 


FLORIDA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Chas. C. Grace, 145 King St., St. Augustine, Fla. 
President-Elect: Dr. Jos. W. Taylor, 70S Franklin St., Tampa, Fla. 
Secretary-Treasurer: Dr. Carl S. McLemore, 1217 Kuhl Ave., Orlando, Fla. 

THE GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY. 

President: Dr. A. R. Hollender, 605 Lincoln Road, Miami Beach, Fla. 
Vice-President: Dr. Curtis D. Benton, Jr. 

Secretary: Dr. James H. Mendel, Jr., 7241 Red Road, Miami, Fla. 
Meeting: Quarterly, at Seven Seas Restaurant, February, May, October, 
and December. 

DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Edwin G. Grafton. 

Vice-President: Dr. L. A. Furchgott. 

Secretary-Treasurer: Dr. Hal W. Maxwell. 

LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Leland R. House, M.D. 

Secretary-Treasurer: Sol Rome, M.D. 

Chairman of Ophthalmology Section: Stephen J. Popovich, M.D. 
Secretary of Ophthalmology Section: Richard Kratz, M.D. 

Chairman of Otolaryngology Section: Harold Boyd, M.D. 

Secretary of Otolaryngology Section: Howard G. Gottschalk, M.D. 

Place: Los Angeles County Medical Association Building, 1925 Wilsbire 
Boulevard, Los Angeles, California. 

Time: 6:00 P.M., first Monday of each month from September to June 
inclusive—Otolaryngology Section. 6:00 P.M., first Thursday of each 
month from September to June inclusive—Ophthalmology Section. 

PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY. 
President: Lester T. Jones, M.D., 624 Medical Arts Bldg., Portland (5), 
Oregon. 

Secretary-Treasurer: Dr. John F. Tolan, 3419 47th Ave., Seattle (5), Wash. 
Meeting: April 15-19, 1956. 
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THE RESEARCH STUDY CLUB OF LOS ANGELES, INC. 

Hon. Chairman: Dr. Isaac H. Jones, 635 S. Westlake Ave., Dos Angeles 
57, Calif. 

Chairman: Dr. Orrle E. Ghrist, 210 N. Central Ave., Glendale, Calif. 
Treasurer: Dr, Norman Jesberg, 500 So. Lucas Ave., Los Angeles 17, Calif. 
Otolaryngology: Dr. Russell M. Decker, 65 N. Madison Ave., Pasadena 
1, Calif. 

Ophthalmology: Dr. Warren A. Wilson, 1930 Wilshire Blvd., Los An¬ 
geles 67, Calif. 

Mid-Winter Clinical Convention annually, the last two weeks In January 
at Los Angeles, Calif. 

PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Clifton E. Benson, Bremerton, Wash. 

President-Elect: Dr. Carl D. F. Jensen, Seattle, Wash. 

Secretary: Dr. Willard F. Goff, 1215 Fourth Ave., Seattle, Wash. 

CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADJENNE D’OTOLARYNGOLOGIE 
President: Dr. G. S. Gorrell, 110 Medical Arts Bldg., Calgary, Alta. 
Secretary: Dr. G. Arnold Henry, 170 St. George St., Toronto, Ontario. 
Meeting: June 6-7, 1956, Chateau Frontenac, Quebec, Canada. 

INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY. 
President: Dr. Antonio da Costa Quinta, Lisbon, Portugal. 

Secretary: Dr. Chevalier L. Jackson, 3401 N. Broad St., Philadelphia 40. 

Pa.. U. S. A. 

Meeting: 


FOURTH LATIN-AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA. 

President: Dr. Dario. 

Secretary: 
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Loss of the vocal function as a result of laryngectomy in¬ 
volves not only removal of the sound producing mechanism 
but also exclusion of the continued use of the trachea and 
lungs to supply air for audible speech. Except in the case of 
the laryngectomized speaker who employs the reed type of 
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artificial larynx, the process of pulmonary respii'ation is sep¬ 
arate from that of phonic respiration. 

This changed relationship between breathing and speaking 
frequently presents discouraging difficulties to the individual 
who is learning to use a substitute voice. It also provides what 
is perhaps the greatest point of controversy with regard to 
theory and methods of teaching post-laryngectomy speech: 

i.e., whether air is inspired through the tracheostomy to the 
lungs at the same time that air is drawn orally into the vicar¬ 
ious chamber, and whether air is expired from the lungs as 
the oral air is used in speaking. 

The literature reveals a sustained interest in investigation 
of the problem and nearly every article which discusses teach¬ 
ing methods includes strong recommendations for synchrony 
or asynchrony of the two processes, as the case may be. 

The results of a study by Stern in 1920 of the pulmonary 
and phonic respiration of a large number of laryngectomized 
subjects, “reinforced by a great number of cases examined by 
Schilling”, are reported by Kallen as follows: 

1. Types of phonic respiration in laryngec¬ 
tomized persons can definitely be classified. 

2. Two main types of phonic respiration seem 
to predominate: In one, the process of breathing 
is normal; in the other, renewed respiration oc¬ 
curs with each word, often with each syllable. In 
this type, the interference with the new speech 
mechanism by ordinary vital pulmonai’y respira¬ 
tion seems to persist. 

3. A number of forms, both mixed and transi¬ 
tional, fall between the two main types. 

k. In a great number of cases, the pneumo¬ 
graph provides a clue to the location of the vicar¬ 
ious air chamber and the pseudoglottis. The 
lower these two structures lie, the more the tho¬ 
racic element is likely to play a part in the new 
way of speaking. This follows if one or the other 
component of respiration serves as an aid in “ex- 
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pression” of air necessary to activate the pseudo- 
glottis. 

5. The type of phonic respiration in the laryn- 
gectomized person may change with time and 
come to a certain stability only after many years. 

The change may be connected with the migra¬ 
tion of the air chamber and with such factors as 
concern facilitation of neuronic pattern, etc.' 

On the basis of his observation. Stern recommended avoid¬ 
ance of synchrony between pulmonary respiration and the 
learned process of air intake and use for speech. He believed 
that when the two occur together, not only is the vocal sound 
likely to be obscured by friction sounds at the tracheostomy as 
the air passes through, but coughing may also result. He 
urged special attention to this factor during the early stages 
of vocal therapy.' 

A case of synchrony between respiration and speech in a 
laryngectomized person was described by Burger and Kaiser 
in 1925, and reported in Kallen’s article. Their conclusion was 
based upon analysis of pneumograph recordings of respira¬ 
tory movements at the nasal entrance and in the upper tho¬ 
racic, gastric and abdominal regions.' 

Kallen also referred to Froeschels, who described a patient 
in 1928 whose respiration and speech processes were synchro¬ 
nous and who was greatly aided in his efforts to obtain air 
for speech by the normal respiratory movement of the thorax 
and diaphragm. Graphic recording of the movements showed 
that the inspiratory and expiratory phases of speech corre¬ 
sponded with the movements of normal respiration during 
speech. When the patient was examined Roentgenologically, 
two phases of the speech act were observed. During the first, 
the diaphragm descended and at the same time the esophagus 
was filled with air. The second phase consisted of the rising 
of the diaphragm and expiration, while the esophageal walls 
contracted, expelling the air in speech. 

Other observations regarding the action of the diaphragm 
during production of substitute voice were summarized by 
Kallen as follows: 
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The general view is that the diaphragm plays 
a much greater part in the new speech mecha¬ 
nism than is supposed. In a certain sense the two 
reservoirs for air interfere functionally. Fluoros¬ 
copy shows peculiar jerklike movements of the 
diaphragm, which in selected cases obviously 
serve to compress the distal end of the esophagus 
or the gastric air bubble proper, thus aiding in 
the expulsion of air. That these movements have 
no connection with vital respiratory function is 
proved by the fact that they are seen to occur 
also when the tracheal cannula is shut off. It 
would follow that the diaphragm functions as an 
auxiliary in the new speech process, but other¬ 
wise than in normal speech. 8 

The literature reveals that the period from 1980-50 was 
marked by great interest in the development of programs for 
teaching post-laryngectomy speech. Nearly all such programs 
included recommendations regarding breathing and speech 
coordinations, although in most cases, no data were offered to 
support the belief that one method was superior to another. 

Kallen, in 1984, recommended the reconditioning of phonic 
respiration as the patient’s first task, even though it meant 
dissociating “the behavior patterns of a lifetime”. The dis¬ 
sociation was necessary, he thought, because the old respira¬ 
tion habits would hinder production of the new voice and 
cause fatigue. Alternative methods to achieve the recondi¬ 
tioning were suggested: either the patient could be taught 
to hold the thorax in the position which follows inspiration 
and, while holding the position, to take in air for speech; or, 
the patient could take in air for speech after the lungs had 
been emptied of breath. He added that the latter method 
might be easier, but in either case it was necessary to continue 
to practice until conscious control of the process had been 
achieved. 8 

In 1936, Morrison and Fineman recommended that after 
the process of substitute voice had been explained, the next 
step was “to have the patient begin to practice the swallowing 
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swallow as much air as possible, without moving the chest wall. 
As an aid to the process, he might place a finger tip over the 
tracheal tube “to remind himself that he must not breathe in 
or out” while swallowing air.” This method of dissociation 
evidently corresponds to the second method advocated by Kal- 
len as given above. 

Levin, in 1940, reported the following data on the “charac¬ 
teristics of esophageal speech, studied and compared with 
those of normal speech in a phonetics laboratory by spirometry 
and other physiologic procedures: 

1. Thoracic action for each syllable and 
breathing movements for phrasing are the same 
as those used in normal speech. 

2. The normal person draws air into the 
esophagus with the mouth open; the laryngecto- 
mized person loams to close the mouth and use 
the compressive movements of swallowing to 
force the air into the esophagus quickly. 

S. Three or four syllables can be said with one 
intake of esophageal air, or roughly, about 1 cc. 
of air for each syllable is required. 

4. The pseudoglottis must open frequently and 
easily for intake of air and must contract when 
syllables are being formed. 

5. The movements of the sternum and epigas¬ 
trium are more vigorous than in the normal per¬ 
son; therefore, in the beginning, students of 
esophageal speech tire easily, and become dizzy 
and have other transient symptoms. 10 

As an aid in overcoming difficulty in dissociating “reflex 
respiratory movements from the newer mechanism”, Gate- 
wood in 1944, advocated that patients be instructed to close 
the tracheal opening with a finger and then "attempt to in¬ 
sufflate air into the throat during the act of chest expansion”. 
Because chest expansion has always been associated with in¬ 
spiration, however, it would appear that Gatewood is really 
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recommending association of the two processes rather than 
dissociation. 4 

In a discussion of a post-laryngectomy rehabilitation pro¬ 
gram in 1947, Howie also recommended “dissociation of res¬ 
piration from aspiration of air into the gullet.” Otherwise, the 
noise of air entering and leaving the trachea would mask the 
person’s speech. Howie added that a patient using this type of 
speech can produce three or four syllables on one intake of air 
and probably uses 1 cc. of air for each syllable. 0 

Jackson and Jackson, in their program for “teaching a pa¬ 
tient to develop articulate speech without a lai’ynx,” advocated 
the following instruction: 

The patient should be taught to inhale air into 
his esophagus by the expansion of his thorax in 
the ordinary breathing way, but at the moment 
of inspiration, the cannula must be obstructed 
with the finger. The air not being permitted to 
enter through the trachea will enter through the 
mouth or nose and be drawn into the esophagus. 7 

The method is based on the theory that when air is first in- 
spirated, then swallowed, inspiration and deglutition are dis- 
synchronized through being made to occur consecutively. One 
of the method’s chief advantages is that “it forestalls the ac¬ 
quisition of the undesirable habit of air intake between short 
words or between syllables of longer words.” 7 

Koepp-Baker advises the speech clinician to make a direct 
attack upon “the tendency to breathe through the tracheotomy 
tube during the esophageal voice production. This results in 
air turbulency at the orifice of the tube and obscures much of 
the speech.” The physiological basis for such advice is as fol¬ 
lows : 

In normal speech controlled expiration is an 
unconscious process. The cerebral cortex inte¬ 
grates the total synergy of respiration, valvula- 
tion at the larynx and the chewing, sucking 
movements in the mouth for normal speech pro¬ 
duction. When the total speech pattern is modi¬ 
fied by loss of the lai’ynx, and the esophagus and 
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pharynx are used for phonation this totality 
must be fractionated and respiration must be in¬ 
hibited." 

The French phonologist, Tarneaud, stresses the importance 
of impressing upon the laryngectomized patient at the begin¬ 
ning of the treatment that the customary lung breathing must 
not be resumed for producing the new voice. He recommends 
teaching the patient to take a breath, swallow, and then to 
breathe out quickly. Immediately after swallowing, the sound 
is to be produced." 

Holding the breath while belching air is described by Gard¬ 
ner as one of the most important techniques for laryngecto¬ 
mized speakers to learn. The reason for its importance, he 
says, is that it permits the speaker “to use the abdominal wall 
and chest muscles to exert pressure with the greatest efficiency. 
If air is breathed out while trying to belch, the decreasing vol¬ 
ume of the chest cavity tends to lessen the tension and pres¬ 
sure for belching.”’ 

Mason, in 1950, expressed the opinion that because “the 
walls of the esophagus move directly as a result of movements 
of the thoracic cage," air can be "inspired" into the esophagus 
for esophageal voice by inflating the chest as in ordinary in¬ 
spiration. The air is returned by raising the intrathoracic 
pressure and simultaneously saying syllables and words. De¬ 
liberate variations in pressure divide the syllables from each 
other and are independent from respiration. Mason explains 
that this is to avoid the noise of air blowing through the tra¬ 
cheal opening. She also describes associated abdominal move¬ 
ments which may occur at the same time, and which were for¬ 
merly thought to be responsible for the separation of syllables 
and words. Research by Marland in 1949, however, showed 
that they were merely accessory since, “during a sustained 
conversation such movements, as detected by a hand placed on 
the abdomen, are found to fade away, although the voice con¬ 
tinues unaltered in power.” 15 

The literature reveals that those investigators who advocate 
synchrony between pulmonary and phonic respiration are de¬ 
cidedly in the minority. To the list of its proponents, the names 
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of Burger, Kaiser and Froeschels having been mentioned ear¬ 
lier ; only Stetson and Moolenaai*-Bijl are to be added. 

Stetson employed apparatus specifically designed to make 
an objective and qualitative analysis of post-laryngectomy 
speech. The three forms chosen for study were: the buccal 
whisper, voice produced with an artificial larynx, and esopha¬ 
geal voice. His findings in regard to the last include the fol¬ 
lowing : 


1. The chest action for each syllable and the 
breathing movements for phrasing are those of 
normal speech. 

2. Only a little air is taken into the upper part 
of the esophagus; from 2 to 5 cc. 

3. This intake is made frequently and rapidly 
with the mouth and velum closed; it often fuses 
with the movement of the consonant. Intake of 
air every few syllables is the one thing contrary 
to ordinary speech which the patient has to 
learn. 15 

As a result of his observations, Stetson offered an explana¬ 
tion as to why ordinary expiratory movements for normal 
speech are unsuited to esophageal speech: 

Intelligible speech cannot be made with an air 
supply exerting continuous pressure on the nor¬ 
mal larynx or a substitute larynx, although that 
is a common assumption. The air pressure must 
fall to zero between the small groups of syllables, 
and often between syllables, and a separate pres¬ 
sure pulse must be made for each syllable. The 
one available mechanism for syllable production 
is the normal respiratory mechanism. Records of 
excellent esophageal speech show that the subject 
breathes just as in normal speech. 10 

Stetson concluded that a small supply of air frequently re¬ 
newed could be controlled more efficiently by the original 
speech movements of the chest and that phrasing and accentua- 
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tion would sound more natural as a result. His visual records 
showed that “the syllable grouping, phrasing, and accentua¬ 
tion are produced by just such expiratory movements as in 
normal speech; the only difference lies in the fact that the 
trachea is open and the movements are somewhat more vig¬ 
orous to compensate.” 111 

The practice of gulping a large amount of air for substitute 
voice was strongly opposed by Stetson. He believed that such 
an intake results in continuous pressure in the esophagus con¬ 
trary to the situation in normal speech and makes the utter¬ 
ance “hasty, forced, belching in character.” 10 

Moolenaar-Bijl, in 1951, confirms Stetson’s findings. As the 
basis for her recommendation that the natural coordination of 
phonation and respiration should be maintained, she expressed 
the opinion that physiologically and psychologically it seems 
the most economical way. 13 

In the course of her investigations, Moolenaar-Bijl found 
that phonation always appeared to be coupled with expiration. 
Two types could be distinguished, according to whether the 
swallowing or sucking technique was used. When spirometri- 
cal curves were made of the speech of the patient who used 
the swallowing method, it was found that the mouth of the 
esophagus closed after phonation, which coincided with ex¬ 
piration, and remained closed until the next swallow, which 
occuiwed synchronously with inspiration. Observation of the 
esophageal curve when the patient was not speaking revealed 
absence of movement. This was confirmed by X-rays which 
showed no air in the esophagus while the patient was silent. 

Analysis of spirometrical curves of the speech of a patient 
who used the sucking technique led Moolenaar-Bijl to conclude 
that a parallelism exists between the tracheal and esophageal 
air movements. In speech as well as in quiet respiration, the 
curves of the trachea and the esophagus travelled up and down 
together. When X-ray photographs were made of this patient, 
the esophagus was observed to be filled with air before and 
during speech. In the process of speaking, air was pushed out 
of the esophagus with pulsatile movements in synchrony with 
syllables. Air was replenished between two respirations with 
little sucking movements of the tongue or lips, which were 
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sometimes identical with the articulation of initial plosives. 13 

The results of an experimental study by Anderson, in 1950, 
of some of the elements of esophageal speech proved to be in¬ 
conclusive for either synchrony or asynchrony of the speech 
and respiration processes. A tape recorder and pneumopoly¬ 
graphs were used to make simultaneous recordings at the 
mouth, thorax and abdomen. Analysis of the recordings re¬ 
vealed the following characteristics: 

Although great variation was noted from 
speaker to speaker, three relationships are ap¬ 
parent with reference to intake of air into the 
mouth and movements of the abdomen and tho¬ 
rax: 1. Fixation of the respiratory movements of 
the abdomen and thorax takes place during the 
intake of air into the esophagus. 2. Intake of air 
into the mouth is neither significantly synchro¬ 
nous nor asynchronous with inspii'atory move¬ 
ments of the abdomen and thorax. 3. Generally 
speaking, the abdomen and thorax exhibit syn¬ 
chrony of gross patterns if the record is in¬ 
spected as a whole, but this synchrony does not 
exist if the tracings are compared for small de¬ 
tail. 1 

The foregoing review has shown that the majority of in¬ 
vestigators are of the opinion that dissynchronization of 
breathing and speech in the laryngectomized speaker is de¬ 
sirable or necessary, while a minority believe that synchro¬ 
nization is preferable. Examples of both undoubtedly exist, 
and it is highly probable that some speakers shift from one to 
the other. It is also possible that some of those who recom¬ 
mend that the laryngectomized speaker learn to dissociate the 
two processes do not believe that the dissociation should be 
continued after the new speech is well-established. 

The question of whether synchrony or asynchrony between 
breathing and phonation should be taught in post laryngectomy 
speech therapy is of fundamental importance to all those at¬ 
tempting to teach or to learn esophageal speech. 

To study this relationship between phonic and pulmonary 
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respiration, two complementary procedures were employed. 
One used a graphic reeoiding piocess; the other, motion pic¬ 
ture photography. Twenty-three laryngectomized persons who 
were classified as fair, good, or superior speakers were selected 



Tiff 1 Diasriam of apparatus used to record pulmonar\ and phonic 
respiration 


as subjects for both parts of the procedure. The techniques 
in each part are reported separately and m enough detail to 
enable others to duplicate or extend the work if desired. 

Pa.it I: The fiist procedme involved the modification of 
equipment ordinarily used for studying the normal respira- 
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sometimes identical with the articulation of initial plosives. 13 

The results of an experimental study by Anderson, in 1950, 
of some of the elements of esophageal speech proved to be in¬ 
conclusive for either synchrony or asynchrony of the speech 
and respiration processes. A tape recorder and pneumopoly¬ 
graphs were used to make simultaneous recordings at the 
mouth, thorax and abdomen. Analysis of the recordings re¬ 
vealed the following characteristics: 

Although great variation was noted from 
speaker to speaker, three relationships are ap¬ 
parent with reference to intake of air into the 
mouth and movements of the abdomen and tho¬ 
rax: 1. Fixation of the respiratory movements of 
the abdomen and thorax takes place during the 
intake of air into the esophagus. 2. Intake of air 
into the mouth is neither significantly synchro¬ 
nous nor asynchronous with inspiratory move¬ 
ments of the abdomen and thorax. 3. Generally 
speaking, the abdomen and thorax exhibit syn¬ 
chrony of gross patterns if the record is in¬ 
spected as a whole, but this synchrony does not 
exist if the tracings are compared for small de¬ 
tail. 1 

The foregoing review has shown that the majority of in¬ 
vestigators are of the opinion that dissynchronization of 
breathing and speech in the laryngectomized speaker is de¬ 
sirable or necessary, while a minority believe that synchro¬ 
nization is preferable. Examples of both undoubtedly exist, 
and it is highly probable that some speakers shift from one to 
the other. It is also possible that some of those who recom¬ 
mend that the laryngectomized speaker learn to dissociate the 
two processes do not believe that the dissociation should be 
continued after the new speech is well-established. 

The question of whether synchrony or asynchrony between 
breathing and phonation should be taught in post laryngectomy 
speech therapy is of fundamental importance to all those at¬ 
tempting to teach or to learn esophageal speech. 

To study this relationship between phonic and pulmonary 
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respiration, two complementary procedures were employed. 
One used a graphic recording process; the other, motion pic¬ 
ture photography. Twenty-three laryngectomized persons who 
were classified as fair, good, or superior speakers were selected 



Fik 1 Dlagiam of apparatus used to record pulmonary and phonic 

respiration 


as subjects for both parts of the procedure. The techniques 
in each part are reported separately and in enough detail to 
enable othei-s to duplicate or extend the work if desired. 

Part I: The first procedure involved the modification of 
equipment ordinarily used for studying the normal respira- 
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tory function. A description of the equipment follows, accom¬ 
panied by a diagram (see Fig. 1), and photograph (see Fig. 2). 



Tig 2 Photograph o£ apparatus shown (Ungrammatically in Fig 1 


The subject (1) was seated next to the equipment. A lip 
microphone (2) was placed over the subject’s upper lip and 
suspended from wires which looped over the ears. A civil de¬ 
fense-type gas mask (3), covering the entire face, was fitted 
on the subject. The mask was made airtight, with the addi¬ 
tion of sealed foam rubber strips around the edges, and with 
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the careful adjustment of the straps around the head. The 
cartridge had previously been removed from the front of the 
mask and replaced with a metal diaphragm and connection for 
^-inch rubber tubing (4), which led from the opening to the 
water-sealed oral spirometer (5). This was a specially built 
simple spirometer with a displacement of 1 cc. per mm. Its 
purpose was to record the volume of air the subject used in 
speaking. 

A laryngectomy or tracheotomy tube (6) of the correct size 
for the individual subject was placed in the tracheostomy, with 
a cushion of sealed foam rubber between the skin and outer 
rim of the tube, to insure an airtight connection. For the pa¬ 
tient who did not use a tube, a special contact tube with sealed 
sponge rubber pad was placed over the tracheostomy. A metab¬ 
olism mouthpiece (7) with the flat part removed was slipped 
over a rubber stopper on the laryngectomy, tracheotomy or 
contact tube, making it possible to connect a length of rubber 
tubing (8) from the tube to the large spirometer. This was 
a Benedict-Roth 9-liter spirometer with extra large size valves 
and soda lime absorber. 

The customary speed of the paper drive mechanism was 
modified by the addition of a synchronous motor so that the 
paper moved at a speed of approximately 25 mm. per second. 

As the drum revolved, four ink-writing pens recorded the 
data desired. The pen connected with the large spirometer re¬ 
corded pulmonary respiration; the pen connected with the 
oral spirometer recorded the volume of air used in the pro¬ 
duction of speech; the third pen recorded the speech signal 
produced by the subject and transmitted through the follow¬ 
ing route: microphone, high-fidelity audio-amplifier, syllable 
pulse relay, and telegraph receiver; the fourth pen recorded a 
signal which was operated manually to indicate when words 
or phrases were given to the subject and when the subject 
spoke. The fourth pen was a/so attached to a timing circuit 
on the synchronous motor. 

When the equipment was ready, the subject was brought 
into the room, and the purposes of the procedure in which lie 
was about to participate were explained. The 
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face mask, and tube connecting the tracheostomy with the 
large spirometer were fitted and adjusted and all connections 
tested for air leakage. 

The recording of the speech and respiratory data for each 
subject consisted of four sections. During Section I, the sub¬ 
ject was asked to breathe quietly without speaking. Only the 



Section! C&u.rfr»n£, 

Fig. 3. Representative recording of speech and respiration data (Section 
IX, Counting one to five). 


pulmonary spirometer pen functioned during this period. For 
Section II, the subject was asked to count from one to five at 
his usual rate and volume (see Fig. 3). In Section III, the 
subject was asked to repeat five words from a standard “pho¬ 
netically balanced” list, 2 while in Section IV, he was asked to 
repeat each of eight five-syllable phrases which were equated 
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as to time and intensity. 5 During the run, appropriate 
marks were put on the paper to identify the material. All 
sounds produced by the subject were recorded on magnetic 
tape. Time signals, at one-half second intervals, were also re¬ 
corded on the paper, on a repeat run. 

The procedure in the analysis of each completed record was 
as follows: 1. A gross inspection was made of the four sec¬ 
tions of the record. 2. The volume of air taken in during 
the inspiration phase and the volume exhaled during the ex¬ 
piration phase of each cycle of pulmonary respiration were 
measured in cc. for each of the four sections. To determine 
these volumes, it was necessary to measure the number of 
millimeters for each phase of the cycle and to multiply the 
number by 20.73, which was the volume in cc. of each mm. of 
vertical movement of the pulmonary spirometer. 3. The vol¬ 
ume of air taken into the mouth for speech and the volume of 
air used in each speech unit were also measured in cc. This 
was done by computing the number of millimeters for each 
phase of the cycle. Each millimeter recorded by the oral spi¬ 
rometer pen represented the movement of 1 cc. of air in that 
system, i. Careful study and comparison of the oral and 
pulmonary curves were made to determine how many occurred 
synchronously and how many did not. It should be noted that 
limited space made it necessary to offset the pens so that com¬ 
parable moments are not on any vertical line. A transparent 
glass plate with appropriate markings which showed simul¬ 
taneous instants on the several curves were used to read the 
tracings. 

Part II: The second procedure involved the use of motion 
picture photography and speech recordings. The same number 
of subjects (23) participated. 

The following preparations were made for each subject: 
1. the tracheostomy and the area around it were uncovered 
so as to be clearly visible; 2. a square of single thickness fa¬ 
cial tissue slightly larger than the tracheostomy was secured 
along its top edge with Scotch tape, which was then attached 
to the neck just above the ti-acheostomy in such a way that 
the tissue would be moved readily by the respiratory air. This 
delicate curtain provided a visible and sensitive means for ob- 
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serving the air movement during inspiration and expiration; 
3 . the subject was then requested to read the same words 
and sentences which had been used in Part I, followed by two 



3. Start of Phonation with Raiding 1 4 Phonation: Flap blown out. 
of Flap. 

Fig*. 4. Prints made from individual frames of 16 mm. moving: picture 
film grivingr visual evidence of relation between phonic and pulmonary 
respiration. 


short paragraphs. These paragraphs were constructed to in¬ 
clude the sounds which were found by Anderson 1 to be the 
most difficult for the laryngectomized speaker to produce. A 
film and sound recording were made as the subject read. Color 
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film was used thioughout and all films weie made at sound 
speed, x e , 24 flames pei second (see Pig 4) 

The visual and auditoi y data piovided by the films and 10 - 
cotdings weie analysed to deteimme the lelation between pul- 
monaij lespnation and speaking foi each subject Eveiy film 
was studied flame by flame m a viewei foi close obseivntion 
of the conelation between the stages of bp movement duiing 
speech pioduction and movement of the tiacheostomj covei- 
mg The film was then piojected at sound speed as the tape 
lecoidmg of the subject’s speech was played, m oidei to studj 
the lelation between the audible pioduction of the sound and 
evidence of movement of the tiacheostomj coveung 

RESULTS 

Part I Analysis of the data legaidmg volume of pulmonaiy 
an levealed that consideiable vanatjon in lange of volume 
fiom section to section w r as chaiactenstic of the lecoids of the 
23 subjects Wide vanation m pulmonaiy volume fiom speakei 
to speakei was also obseived when individual lecoids weie 
studied and conipaied, fuitheimoie, vanation of pulmonaiy 
volume was geneially found to be as gieat within the sections 
of an individual lecoid as was the extent of vanation m the 
gioup as a whole The natuie of this variation made it im¬ 
possible to conclude whethei a lelationship evists between 
speech fluency and the volume of pulmonaij an used foi ies- 
pnation by the laryngectomized speakei 

The pulmonaiy lespuatn 
est because they lesulted f 
ceduies diifeient fiom tho 
tions concerning the lelati 
respnation and the volume 
speech Foi the most pai t, 
on pneumogiaphs which fa 
mal aieas The lespiiaton 
piesent study undoubtedh i 
ment as well as a more c *>* 
information 


Pmt II Analr_ 
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ings confirmed the results of the respiratory tracings in regard 
to the coordination of pulmonary and phonic respiration. The 
two occurred synchronously in all of the subjects. 

The results of this section of the study support Stetson’s 
observation that “records of excellent esophageal speech show 
that the subject breathes just as in normal speech.” 10 


SUMMARY. 

Twenty-three laryngectomized speakers served as subjects 
for respiratory tracings and moving picture photography, to 
provide data to determine whether pulmonary respiration is 
significantly synchronous or asynchronous with the oral in¬ 
spiration and expiration of air for esophageal voice. Volume 
of air used in the inspiration and expiration phase respectively 
of every cycle of pulmonary and phonic respiration were also 
computed. 

Positive synchrony between pulmonary and phonic respira¬ 
tion was demonstrated in each of the 23 subjects. 

It is apparent from these studies that there is a wide varia¬ 
tion in the volume of pulmonary air and oral air in different 
patients. There is no correlation between 1. the volume of 
pulmonary air and the volume of oral air in any individual 
patient; 2. between speech fluency and volume of pulmonary 
air; or 3. between speech fluency and volume of oral air. 

It was not possible to determine accurately from the sound 
recordings whether or not there was any relationship between 
loudness of the voice and volume of either pulmonary or oral 
air. 
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HOARSENESS IN LARYNGEAL PATHOLOGY. 

A REVIEW OF THE LITERATURE. 

John M. Palmer, Ph.D., 

Seattle, Wash. 

INTRODUCTION. 

Three pathologic conditions, among others, frequently re¬ 
sult in the vocal condition known as hoarseness. These three 
ai'e laryngeal carcinoma, paralysis and tuberculosis. It is the 
intent of this paper to present a review of the pertinent litera¬ 
ture relating to the symptom in each of these etiologic cate¬ 
gories. Recent years have produced little on hoarseness, and 
this writer intends to re-present the subject of hoarseness for 
serious consideration by all specialists. 

Hoarseness is a symptom of laryngeal pathology. It may 
well be symptomatic of other conditions, but a basic tenet held 
by otolaryngologists and speech therapists is that this symp¬ 
tom is a danger signal of the larynx. 18 An extreme view of 
this is represented by Jackson and Jackson: “The chief symp¬ 
tom of laryngeal disease is hoarseness; it is absent only when 
the cords and the motor mechanism are entirely free from 
disease.” 11 

The exact nature of hoarseness has been a matter of debate 
and discussion, not so much from the point of view of origin 
or therapy, but more from the problem of defining and describ¬ 
ing it. The answers have centered around acoustical terminol¬ 
ogy, physiological, neurological, mechanical and psychological. 
In spite of what appear to be extreme difficulties inherent in 
solving this matter of definition and description, and because 
of the deliberate attempt here to focus attention on pathology, 
it is my intent to ti’eat hoarseness as do medical pathologists 
and practitioners, and to utilize their definitions and descrip¬ 
tions. 

Description. Jackson and Jackson 11 state that hoarseness is 
a general term applied to a rough quality of voice. Frank’s 4 
definition has gained acceptance because it is somewhat more 

Editor's Note: This ms. received in The Laryngoscope Office and accepted 
for publication, February 6, 1956. 
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specific: hoarseness is “any alteration in the speaking voice 
which results in a roughness or rasping character in the voice.” 
Speech therapists and acousticians would add to these in de¬ 
tail, perhaps not in spirit. Every laryngologist has heard 
hoarseness in speech, and though he might not desire to define 
or describe it, it seems sure that he would certainly recog¬ 
nize it. 

In demonstrating hoarseness, the laryngeal mechanism has 
failed partially or totally in one or more of its three major 
functions. Normal phonation requires that the vocal cords are 
capable of approximation, tension and vibration. Should any 
of these movements receive interference, hoarseness may re¬ 
sult. 1 ' 

Approximation may be disturbed by a growth between the 
cords, by feebleness, by paralysis, by interference with the 
movement of the cricoarytenoid joint, or by cicatricial concave 
cordal edges. 

Tension may be disturbed by paralysis, feebleness, fixation 
of the joints, thickening of the cord, or by cicatrices of the 
concave cordal edge. As Jackson and Jackson define tension, 
it is an eiastic recoil reinlorced by muscular support of the 
cords; it is not a stretching like a violin string.” 

Vibration may be disturbed by thickening of the cordal 
edges, by a growth acting as a damper, by feeble tension, or 
by incomplete approximation. Actually, approximation, ten¬ 
sion and vibration may all be interfered with by the aggressive, 
usurpative action of the ventricular bands. “These bands can 
produce only hoarse phonation which in these cases is substi¬ 
tuted for cordal phonation.”” 

Kneger notes that in the inflammatory type of hoarseness, 
approximation of the cords is only slightly interfered with, 
but the tension is very much impaired, varying with the se¬ 
verity of the condition present while the vibration varies di¬ 
rectly with the tension. 12 In line with this same philosophy 
of complete investigation, Frank claims that a patient with 
hoarseness requires a thorough examination, laryngoscopy, in¬ 
direct or direct when the mirror examination is not satisfac¬ 
tory ; an X-ray of the chest, and occasionally of the neck; Was- 
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sermann; complete blood count and urinalysis. Biopsy should 
be performed when there is the slightest suspicion of a malig¬ 
nancy. 

LARYNGEAL CARCINOMA. 

It is evident that laryngeal carcinoma demands immediate 
consideration. Recent clinical experience lias demonstrated 
that it is curable in a large proportion of cases if diagnosis is 
made early. On the other hand, in situations of late diagnosis, 
the trend is reversed to almost complete lack of cure. “Of pri- 
maiy importance is the recognition by the lay and the medi¬ 
cal public that persistent or intermittent hoarseness in an 
adult means cancer, until it is proven otherwise by proper 
diagnostic means.” 9 

Laryngeal carcinoma comprises about two per cent of all 
human malignant cancers. Like cancer of the mouth this dis¬ 
ease occurs most often in middle and old age, and predomi¬ 
nantly in males. The incidence of intrinsic and extrinsic can¬ 
cer is about equal. 

Specifically, as far as age and sex of affliction is concerned, 
it has been found in one statistical study that of 500 patients, 
92 per cent were males, and that the average male age was 
60, while the average female age was 40. 21 It was further 
noted that in cases of carcinoma of the larynx, with no treat- 
ment being received, 50 per cent of the sufferers are dead 
within one year, and that 95 per cent are dead in two years; 
yet, with the proper diagnosis and treatment, the five year 
level is as high as 82 per cent, and possibly higher today. 20 

Etiology. The pre-existence of a chronic local irritation 
which so often may be shown to play a part in the causation of 
malignant growths in the oral cavity is not readily demon¬ 
strable in the case of cancer of the larynx. Long felt to be 
etiologic factors in laryngeal cancer are excessive smoking 
with inhaling, voice strain and syphilis; yet, research has yet 
to demonstrate a significant etiologic role in most cases. As 
Mai'tin states, “The disease usually appeal’s to arise sponta¬ 
neously.” 1 *' 

That growths in the laryngeal mechanism are the most com- 
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mon cause of hoarseness is hardly to be denied. Zinn states 
that neoplasms have been found in the largest number of cases; 
further, he reports that the symptom depends upon the in¬ 
volvement of the motor mechanism, on the location of the 
tumor, and whether or not it interferes with normal laryngeal 
movements." These movements are, of course, those described 
earlier: approximation, tension and vibration. 

Benign growths of the larynx, too, are responsible for this 
vocal condition; in fact, some authorities feel that there are 
many more benign than malignant lesions of the vocal cords, 
and, after the removal of such a benign tumor, one should ex¬ 
pect a nearly normal voice in nearly all cases. Easing the sit¬ 
uation somewhat is the fact that benign lesions of the vocal 
cords usually do not constitute a threat to life. It must be re¬ 
membered, though, that they do cause disability manifested 
by hoarseness, and some benign lesions may be forerunners of 
malignant lesions. 7 

Symptoms. The fact that hoarseness does occur in laryn¬ 
geal carcinoma is well known. Zinn reports that in 25 cases 
of total laryngectomy, 20 were Hoarse preoperatively (89 per 
cent); that of another 178 cases, 100 were hoarse; and that 
of a group of 144 carcinoma victims, 134 (93 per cent) were 
hoarse." Jackson and Jackson found that of 410 carcinoma 
cases, 389 (95 per cent) were hoarse." 

A growth situated anteriorly in the anterior commissure 
may so prevent approximation of the cords as to cause com¬ 
plete loss of voice (aphonia); on the other hand, a larger soft 
growth located below the cords may not interfere with adduc¬ 
tion, and give rise only to the symptoms of local irritation. 
Paroxysmal hoarseness is often observed in such cases, espe¬ 
cially after loud talking. A small tumor situated above the 
cords may give rise to very little trouble and cause no subjec¬ 
tive symptoms. “In the great majority of cases, however, 
hoarseness is the first manifestation,” state Lederer and Hol- 
lender. 1 * Agreeing with this point, Jackson and Jackson note 
that the importance of location of the growth on the symptom 
depends upon whether or not the motor mechanism is in¬ 
volved. "By motor mechanism, we mean the cord, the aryte- 
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noid cartilage, the cricoarytenoid joint or the nerves or mus¬ 
cles concerned in their motility.”" 

It must be stated that the symptom under consideration, 
hoarseness, may not be present while the condition, carcinoma 
of the larynx , may well be. It is, however, with the symptom 
that this study is concerned; and it must be remembered that 
one of the earliest, most important and most common symp¬ 
tom is that of hoarseness. The absence of hoarseness in laryn¬ 
geal cancer usually occurs when the growth is located above 
the glottis anteriorly. The symptoms for an advanced supra- 
glottal carcinoma are frequently phonatory:: “The voice be¬ 
comes more and more affected as the growth increases in size 
and eventually it becomes a wheezing, rasping, almost aphonic 
voice that is quite suggestive to those who have heard it 
often.” 10 

Vocal cord cancer is evident in practically all cases first by 
hoarseness. The progress of the disease is usually slow, and 
the hoarseness may persist as the only symptom for as long as 
one to three years in untreated patients before the airway is 
sufficiently diminished to produce dyspnea. As the disease in¬ 
filtrates deeply into the vocal cords, complete aphonia results. 
If, on the other hand, the lesions tend to fungate rather than 
infiltrate, husky phonation may be accompanied by gradually 
increasing dyspnea as the aperture of the glottis is nan-owed. 

Diagnosis. Inasmuch as hoarseness can be the symptom of 
a mortal illness, this fact and the observation of a new growth 
on the vocal cord should lead to a diagnosis that will either 
prove or disprove a cancerous condition. 8 Lederer and Hol- 
lender claim that “A conclusive diagnosis involves a careful 
survey not only of the larynx and its environment, but also of 
the body as a whole. A malignant tumor occasionally resem¬ 
bles chronic hypertrophic laryngitis, or a benign fibroma.” 1 ' 1 

Laryngeal carcinoma actually has three symptoms: persist¬ 
ent pain and discomfort on swallowing, the appearance of 
cervical metastasis in cancer of the extrinsic larynx, and 
hoarseness in intrinsic larynx (vocal cords) involvement. 11 ' 
Obviously, hoarseness, although insidious in growth, remains 
the most outstanding symptom; Jackson and Jackson place 
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their hope for accurate diagnosis on this symptom aione, feel¬ 
ing that it is the one symptom for a number of months, per¬ 
haps a year. 9 

Because the vocal cords are the site of most cancers, it ap¬ 
pears evident that motility in phonatory and respiratory ac¬ 
tivities plays an important role in the development of the 
tumor. It is not known definitely what causes the malignancy, 
as was stated previously, although Jackson and Jackson state, 
“The location of 85 per cent of cancers on the most abused 
part of the larynx, the middle third of the cord, render's it 
logical, even if not probable, that vocal abuse is one cause of 
cancer of the larynx.”' 1 

Summary. It appears, then, that cancer of the larynx seldom 
occurs without hoarseness. Hoarseness, especially of the per¬ 
sistent type, is obviously a danger signal; however, there can 
be a cancerous growth within the larynx without hoarseness. 
In the main, though, hoarseness is the first sign of cancer, and 
should be the signal to the speech therapist to refer the case 
to medical practitioners for complete laryngoscopic and other 
examination. 


LARYNGEAL PARALYSIS. 

Introduction-. Neurological disorders of the larynx generally 
result in malfunctioning of the musculature controlling pho- 
nation. If by paralysis or paresis, these muscles are inter¬ 
fered with partially or completely, the symptom of hoarse¬ 
ness, as well as other vocal abnormalities familiar to the prac¬ 
ticing speech therapist, may appear. 

Etiology. In general, in paralysis of the larynx, the voice 
may be hoarse, and the patient may not be able to speak above 
a whisper, and there is special difficulty with vowel sounds. A 
similar change occurs in laryngitis and in tumors of the 
larynx. In a unilateral laryngeal palsy, or in recurrent pa¬ 
ralysis, the voice is low-pitched and hoarse, but occasionally 
there is almost complete unilateral paralysis without appre¬ 
ciable effect on phonation, due to unimpaired adduction and 
to crossing of the midline by the norma] cord. In bilateral ab¬ 
ductor paralysis speech is moderately affect'd, but in bilateral 
total palsy, it is lost. “In paralysis of the ci : " " ' ' 
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is supplied by the superior laryngeal nerve, the voice is hoarse 
and deep and fatigues quickly. In adductor palsy, usually psy¬ 
chogenic, the loss of speech is out of proportion to the involve¬ 
ment.” 2 

The description of paralysis of the larynx can be limited to 
two aspects: the opening and the closing of the cords. In this 
respect, Jackson and Jackson offer simple definitions. They 
term abductor paralysis as failure of the glottis to open from 
lack of impulses normally transmitted by the recurrent laryn¬ 
geal nerve. 50 Similarly they describe adductor paralysis of the 
larynx as an impairment of closing movements due to impaired 
innervation. 11 

Friedman summarizes the general belief, briefly stating that 
in all progressive organic lesions of the centers and trunks of 
the motor laryngeal nerves, the fibers supplying the abductors 
of the vocal cords become involved much earlier than the ad¬ 
ductors. 5 According to Sjoberg,” there is some significance in 
the bilaterally symmetrical innervation of the larynx. In 
supranuclear lesions, i. e., above the nucleus ambiguus, pa¬ 
ralysis of the larynx can occur only when the lesions are so 
great that double-sided interruption of the corticobulbar fibers 
takes place. The paralysis is then bilateral and of the spastic 
type. On the other hand, unilateral paresis of the vocal cord 
can never occur through supranuclear lesions. 

Sjoberg describes the paralysis of the vocal cords as due to 
interruption of the peripheral conduction as a result of injury 
to the recurrent and vagus nerves in the neck or cavity of the 
thorax. 22 As an example of the neurological involvement of 
the larynx due to activities in surrounding areas, Froesehels 
points out that until recently more than 50 per cent of the 
cases showed paresis or palsies in the region of the recurrent 
nerve after operations on the struma; however, this number 
has been remarkably reduced by modern surgical technique 
and by research in dissection of the distribution of the recur¬ 
rent laryngeal nerve. 

Some 85 years ago William Marcet attributed another in¬ 
fluence to the development of paralysis of the larynx, saying 
that paralysis or weakness of the laryngeal muscles causing 
loss of voice very frequently attends hysteria, 55 This view has 
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numeious suppoiteis today and must not be 1 ejected by the 
speech theiapist 

Ledeiei has descubed neuial pathologies m a convenient 
fashion 

Organic paralyses of the laiynx fall into foui clinical groups neuro 
pathic encephalopatliic myopathic and a combined form of myopathic 
and neuropathic types When the paralysis is neuiogenic in form there 
is absence of local pathologic change The myopathic form is charactei 
lzed by the piesence of some local lesion such as swelling tumor or 
ulceration A great deal of evidence has been pxesented to support 
Semon s law (that the abductor muscles—cricoarytenoid— of the larynx 
show a greatei proclivity to motor impairment than the adductors— 
thyroarytenoid lateral cricoarytenoid interarytenoid tiansverse and 
oblique) Some laryngologists however, believe that there are othei 
mechanisms involved undoubtedly other nerves or muscles keep the 
•vocal cord or cords adducted despite the destruction of the major nerve 
supply (recurrent laryngeal) 

In discussing the natuie of abductoi paialysis, Beuy and 
Eisenson repoit that the most common accident is the seiei- 
ing of the lecunent laryngeal neive m thyroidectomj, ns did 
Fioeschels" They fuithei state that less fiequent is a pa- 
lalysis of this neive through piessure of a goitei, 01 aneurvsm 
of the aorta The cncuitous l outing of this nerxe accounts 
foi the majoi difficulties Since this neive furnisher the mo- 
toi innervation to the postenoi cucoaiytenoid mU'des of the 
laiynx, any interruption of impulses will ie?ult m a failuie 
of the glottis to open (abductoi paralysis of the larynx) 1 An 
other supporting view of the importance of the lecunei 
laryngeal nerve is presented by Delong, who states that f £ 
most common type of laiyngeal palsi i> th» result of un at- 
eral lecuirent neive lesion ' 

A simple but complete 
of adductoi palsy has b< 
that the cncothyioid mus 
This muscle is lesponsibli 
called median or para-m° 
eunent laiyngeal nen^n 
visual observation m-vr- 
cunent laiyngeal 
external branch <-‘ac 
maihed abduct, on - — 


an wax >* 
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When the paralysis is confined to the adductors of the vocal 
cords, according to Friedman, it is almost invariably bilateral 
and is due to functional disturbances in the central nervous 
system. The organic lesions produce either respiratory dif¬ 
ficulty alone, or both respiratory and phonatory difficulties. A 
partial paralysis of phonation has been observed in multiple 
sclerosis and bulbar paralysis. Lead poisoning has been known 
to produce paralysis of the abductors as well as unilateral 
complete recurrent palsy. 5 

Three stages have been described in recurrent paralysis: 
DeJong notes that the fmst manifestation is lessened abduc¬ 
tion on the involved side, due to isolated involvement of the 
posterior cricoarytenoid; next, there is tension, of secondary 
contracture of the adductors: and finally there is complete 
paralysis with the cord in the cadaveric position The unin¬ 
volved cord crosses the midline.- Maxwell sees it somewhat 
differently in respect to the eventual position of the cords in 
this condition when he reports that the paralyzed vocal cords 
come eventually to lie in the midline as a result of recurrent 
nerve injury. 17 

Another neuropathology of the larynx is concerned with 
tensor, or thyroarytenoid paralysis. It is simply defined by 
Jackson and Jackson as failure of the tensor mechanism due 
to lack of motor impulses. 10 These authors state that as an 
isolated affection tensor paralysis properly so-called is rare; 
yet, as a result of total cadaveric paralysis, it is common. 

Symptoms. In the case of abductor paralysis of the larynx 
where the glottis fails to open, Berry and Eisenson describe 
the result as a completely voiceless condition of the patient, 
and the folds are abducted into the cadaveric position. Grad¬ 
ually, as the cords approach the midline, he is able to phonate, 
but does so with air waste and husky quality to the sound. 
Breathing is stridorous. If the paralysis is limited to one cord, 
the normal cord will move back beyond the normal excursion 
in an effort to compensate for the immobile cord which remains 
in the midline; the total effect on the voice is practically the 
same. 1 


In general, DeJong agrees with this description, but uses 
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the term “hoarseness” in describing the effect of the palsy. 
He has observed that in unilateral abductor palsy the involved 
cord lies close to the midline and cannot be abducted on in¬ 
spiration. Too, in his opinion, the voice may become hoarse, 
but in general phonation and coughing are but little affected, 
since adduction is normal. In bilateral abductor palsy, both 
cords lie close to the midline and cannot be abducted. DeJong 
notes that the voice may be hoarse; but phonation is often 
only slightly affected, because both cords can still be adducted, 
and coughing is normal. 2 

Hoarseness plays a part in the description of bilateral ab¬ 
ductor paralysis given by Jackson and Jackson, for they have 
noted that the outstanding characteristic symptoms of bilateral 
recurrent laryngeal paralysis are dyspnea and stridorous 
breathing; the voice may be little or not at all affected, but 
it will be noted that the phonation must be interrupted for a 
stridorous inspiration at frequent intervals. In complete pa¬ 
ralysis with a cadaveric position of the cords, according to 
these authorities, there is a wheezing sound to the cough, and 
the voice is a very hoarse stage whisper without true phona¬ 
tion. 1 " 

Strother, too, notes that hoarseness is not a symptom of 
this type of paralysis. By his description, when bilateral pa¬ 
ralysis follows the more common course, there is an initial 
aphonia during which the cords are abducted in the cadaveric 
position. Gradually, the voice is recovered, but as the voice 
returns, due to changes of the cords toward the midline posi¬ 
tion, the glottis becomes narrower and respiration becomes 
increasingly difficult. He notes, however, that bilateral pa¬ 
ralysis cases present themselves to the speech therapist much 
less frequently than do cases of unilateral paralysis. 2 ' 

Jackson and Jackson agree with Strother that unilateral 
abductor paralysis is much more common than the bilateral 
variety. In addition, they find the lost motion occurs more fre¬ 
quently on the left side than the right and that unilateral pa¬ 
ralysis is usually peripheral, due to lesions in the neck or the 
upper part of the thorax;'" and with one cord paralyzed the 
patient may phonate perfectly but it will usually be discovered 
that there was a period when he was hoarse. 1 " 
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It seems that with abductor paralysis, the symptom of 
hoarseness has not been listed as a common one; yet, there 
ai'e definite changes in the ability to phonate normally, changes 
which the speech therapist should recognize. 

Hoarseness, however, has definitely been attributed to con¬ 
ditions of adductor paralysis of the larynx. The chief symptom 
in unilateral adductor paralysis, according to Jackson and 
Jackson, is hoai'seness; a wheezy husky voice accompanied by 
air waste on attempted phonation. 11 

DeJong describes adductor palsy differently, noting that the 
cords are not adducted in phonation, and the voice is either 
lost or cannot be raised above a whisper. He notes that the 
difficulty is almost always bilateral and is generally of psycho¬ 
genic origin. Unilateral adductor paralysis is occasionally 
seen in trauma and in peripheral lesions; there is paralysis 
of one lateral cricoarytenoid with hoarseness and also impair¬ 
ment in coughing. 2 In the case of recurrent paralysis, DeJong 
summarizes by stating that "the voice may be coarse and 
husky, and there is loss of the ability to sing.” 2 

In a total unilateral palsy, DeJong notes that both adduc¬ 
tion and abduction are affected, and that the involved cord 
lies in the cadaveric position, motionless in misabduction. The 
voice is low-pitched and hoarse, and there is difficulty in cough¬ 
ing, but phonation may not be seriously affected since the nor¬ 
mal cord may cross the midline. 2 

As far as the effect of tensor paralysis, Jackson and Jack- 
son state that the voice is weak and husky with air waste; a 
little conversational use causes the patient to say his “voice is 
tired,” or his “throat is tired.” 10 DeJong describes a slightly 
different manifestation, observing that in bilateral thyroaryte¬ 
noid paralysis the glottis has an oval instead of a linear ap¬ 
pearance during phonation; the voice is hoarse, but there is 
neither dyspnea nor stridor. In paralysis of the arytenoid the 
glottis is closed only anteriorly during phonation, according 
to DeJong, and inspiration is normal. 2 

Phonation as well as respiration are disturbed in progressive 
bulbar palsy. In the later stages of the disease, the voice be¬ 
comes monotonous and feeble. Hoarseness may supervene and 
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go on to complete aphonia. The cough is weak and hollow. 
Lavyngoscopic examination in the beginning of bulbar palsies 
may show relatively little, according to Friedman, and later 
on, paresis of the adductors appears with insufficient closure 
of the vocal cords so that phonation is difficult. 5 

Summary. In unilateral paralysis, a speech therapist’s co- 
opei'ation is of great value to aid the patient in obtaining max¬ 
imum results during the time that the cord, which is healthy, 
crosses the midline as an attempt of the physiologic sensibility 
of the larynx to compensate for the immobile cord. In recent 
years, progress has been made by external surgical means to 
relieve the patient of respiratory embarrassment in cases of 
bilateral paralysis, according to Lederer. Such procedures im¬ 
mobilize and draw aside an arytenoid, thereby permitting a 
small but functional airway without influencing the phonatory 
responses too adversely. 1 ’ 

It appears, then, that in instances of abductor paralysis, 
phonation is not always affected; thus the disorder under 
study, hoarseness, may not be attributed to faulty abduction 
of the vocal cords; however, the opposite aspect, that of ad¬ 
duction, does seem to present vocal problems, including hoarse¬ 
ness, when its function is disturbed (paralyzed). This is 
especially true in cases of recurrent nerve paralysis. One ad¬ 
ditional neurological malfunction concerns the total unilateral 
paralysis, affecting both adduction and abduction, with a re¬ 
sulting hoarseness in the syndrome. 

LARYNGEAL TUBERCULOSIS. 

Introduction. Although it is not the most common disease 
entity resulting in or causing hoarseness, large numbers of 
individuals infected with pulmonary tuberculosis show symp¬ 
toms of hoarseness, indicating a spread of the primary dis¬ 
ease to the larynx. 

By definition, tuberculosis of the larynx is a lesion therein 
due to Bacillus tuberculosis . 10 It is an infectious and conta¬ 
gious disease of the larynx and is secondary to pulmonary tu¬ 
berculosis. It is very rarely primary and is usually chronic 
from the onset. It is characterized by infiltration, formation of 



512 


PALMER: I-IOARSENESS IN LARYN. PATHOLOGY. 


tubercles, granulomata, and ulcers in the walls of the larynx, 
followed later in some patients by edema, perichondritis, chon- 
di'itis, or even necrosis.- 3 

Thomson, writing in England in 1924, stated that there was 
no specific disease of the larynx so common as tuberculosis. 23 
Notwithstanding the differences in geography, economics, and 
time, current American medical experts claim that tuberculo¬ 
sis is still one of the commonest of laryngeal lesions, exclud¬ 
ing acute and chronic laryngitis. 10 It is more frequently met 
with in individuals between the ages of 20 and 45. It attacks 
both sexes, but is more common in men than women to the 
ratio of 3:2. From 3 to 25 per cent of the patients with pulmo¬ 
nary tuberculosis manifest laryngeal tuberculosis. 11 ’ 23 

Spencer 23 quotes Dworetzky 3 as having found hoarseness in 
82.6 per cent of one of his series of early cases. In his observa¬ 
tions of this disease, Thomson came to similar conclusions to 
those of Ormerod when he found that in 477 patients who had 
a lesion of the larynx, the most common complaint was some 
alteration of voice. He noted that change of voice may come 
so insidiously and cause so little general inconvenience that a 
patient and his friends may never have observed that a pre¬ 
viously clear and musical voice had become toneless, rough, 
harsh, or even hoarse. 23 

Etiology. The involvement of laryngeal tuberculosis is a 
progressive process, according to Thomson, 23 with the posterior 
commissure (arytenoids, interarytenoid region, and vocal proc¬ 
esses) most commonly affected. Following this, the vocal cords 
become involved. Next in order comes the anterior commis¬ 
sure. Last is the epiglottis in the progressive nature of the 
disease. 

It seems clear that the somewhat complicated mechanism 
of approximation and vibration, as well as tension, of the 
vocal cords can be deranged in many ways, any one of which 
would result in some degree of hoarseness. The approximation 
of the cords can be interfered with by irregularity in the 
edges of the vocal cords themselves, either nodular or edema¬ 
tous, or by the interposition of hypertrophic tissue from the 
interarytenoid space between the vocal processes of the aryte- 
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noids. Cord approximation can also be affected adversely by 
interference with the approximation or rotation of the aryte¬ 
noid cartilages. This can be caused by lesions which inter¬ 
fere with the fibers of the recurrent laryngeal nerve. Such 
lesions occur as a fibrosis at the apex of the lung, pressure 
from enlarged glands, or infiltration at the penetration of the 
muscle by the nerve. 

Rotation of the arytenoid cartilages can be disrupted by 
any of the above conditions as a result of laryngeal tuberculo¬ 
sis, as well as by tuberculosis infiltration in the region of the 
cricoarytenoid joint. This can occur with or without implica¬ 
tion of the joint or the cartilage, and can affect the rotation 
of the arytenoids in such a way as to interfere with approxi¬ 
mation or vibration. 

The vibration of the cords may be disturbed in a number of 
ways. Paralysis of the internal tensor muscles by lesions af¬ 
fecting the recurrent nerve, atony of these muscles by tubercu¬ 
lous debilitation of the patient, or infiltration of the muscle 
by tubercles have the effect of abolishing the tone of the vocal 
cord, thus affecting the tension and the vibration activities. 
The cord remains bowed on attempting to phonate and the 
voice is a very weak sound, particularly when the condition is 
bilateral. Infiltration of the vocal cord, with or without edema, 
prevents proper vibration as well as interfering with approxi¬ 
mation. 

The role of the ventricular bands is no small one in cases of 
laryngeal tuberculosis. Swelling of these bands, protrusion of 
swollen and infected membranes from the mouths of the ven¬ 
tricle of Morgagni and subglottic infiltration have the effect 
of dampers of the vocal cords and again prevent proper vibra¬ 
tion. 

In brief, then, hoarseness is produced by any lesion, how¬ 
ever small, of the vocal cords, and by any but the very smallest 
of lesions in the ventricular bands or arytenoids, according 
to Ormerod.' 8 He does state, however, that lesions restricted 
to the epiglottis or even to the aryepiglottic fold do not pro¬ 
duce hoarseness. 
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Symptoms. Because it is secondary to the pulmonary con¬ 
dition, laryngeal tuberculosis is late in developing, notes 
Zirm,- r ' and exhibits varied symptoms. Painful swallowing ex¬ 
ists even in the absence of ulceration. Lederer and Hollender 
note that difficulty in swallowing is common among those pa¬ 
tients in the presence of marked ulceration and infiltration, 
especially of the epiglottis or aryepiglottic folds. Change in 
the voice is at first absent; however, hoarseness may follow a 
paroxysm of coughing or an effort at speaking. Alteration of 
the voice, say these authors, depends upon the degree of in¬ 
volvement of the phonatory apparatus. 14 

Thus, authorities are fairly well agreed that the symptoms 
of tuberculosis are, in the main, threefold: hoarseness, pain 
and dyspnea, occurring in the order of frequency. Ormerod 18 
reports that hoarseness was noted 290 times in 300 cases in 
which the symptoms and the data had been carefully analyzed. 
He states that in the slighter degrees the variation is very no¬ 
ticeable. A patient who has an obviously husky voice one day 
may have a normal voice the next, and hoarse again two or 
three days later. Some individuals with this disease entity 
report they are hoarse on waking and improve during the day; 
others have the opposite experience, waking with a good voice 
which apparently tires during the day. 

According to this same writer, Ormerod, the hoarseness of 
tuberculosis of the larynx is never raucous, as in a benign or 
malignant tumor of the cord. The voice may be bitonal or 
somewhat rough, but there is always a sensation of moist¬ 
ness about it, and as the hoarseness increases the impression 
is made of collected mucous in the larynx. This authority 
states that the voice weakens, and eventually there is nothing 
left but a moist whisper. 

Spencer 23 agrees generally in the progressive nature of the 
symptoms. He found that the subjective symptoms often begin 
with slight hoarseness. This could be present only in the 
mornings after the patient arises, or after a change in posi¬ 
tion if the patient is kept in bed, or after a paroxysm of cough¬ 
ing. 

Jackson and Jackson stress the fact that voice is weak, not 
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just impaiied in quality—often weak out of all proportion to 
the lesion visible in the mirror. 10 According to them, this is 
due to a myasthenia affecting the thyroarytenoid muscle, which 
is usually the first muscle to show the weakening that later 
affects all muscles of tuberculosis patients. This muscular 
weakness may produce hoarseness, even aphonia, before there 
is any tuberculosis lesion in the larynx. Usually, state Jack- 
son and Jackson, the voice deteriorates until it becomes a 
rough whisper, as though somewhat forced. In the earlier 
stages the cords may appioximate very well and their edges 
may look thm enough to vibrate, but they seem to be ineffi¬ 
cient in the production of sound. 

If the patient is not kept silent, talking often piecedes the 
hoarseness, according to Spencer. Then, later in the disease, 
the hoarseness becomes constant and soon results in aphonia. 
Jackson and Jackson, too, strongly support the efficacy of a 
silence regimen. They seem to believe that the prognosis in 
the case of a patient who will not and cannot stop talking is 
bad; it is next to impossible for a patient who talks all the 
time to get well of a laryngeal tubeiculosis. These authors 
also state that the same may be said for those patients who 
indulge in alcohol and tobacco. 
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THE LOW COLLAR INCISION FOR WIDEFIELD 
LARYNGECTOMY-* 

Walter P. Work, M.D., 

San Francisco, Calif. 

INTRODUCTION. 

Since Kocher 1 first popularized the low collar incision, it has 
been used by surgeons throughout the world for thyroid sur¬ 
gery as well as other surgical conditions in the neck. This in¬ 
cision has long been recognized as the one which will give sat¬ 
isfactory cosmetic results and which will allow adequate ex¬ 
posure of the surgical field. 

The low collar incision was used by Col. Wendel Weller 
and the author at Letterman General Hospital in 1948 for 
widefield laryngectomy in a patient with squamous cell car¬ 
cinoma of the larynx. Since that time the author has used this 
incision successfully in patients who require widefield laryn¬ 
gectomy and in those who require primary block dissection 
combined with widefield laryngectomy. When primary block 
dissection is combined with widefield laryngectomy, an exten¬ 
sion of one end of the incision is carried upward over the 
sternocleidomastoid muscle to the mastoid process. In reality, 
such an upward extension of one end of the incision allows 
satisfactory exposure of the surgical field, and is J-shaped on 
the left side of the neck and reversed on the right side, as con¬ 
trasted with the Gliick-Soerensen incision which is U-shaped. 

It is of further interest to point out that some years ago 
Babcock 2 used a high collar incision for laryngectomy, excising 
a lower round piece of skin and subcutaneous tissue for crea¬ 
tion of the tracheostomy. 

It is the purpose of this paper to record our experiences with 
the use of the low collar incision for widefield laryngectomy 
in patients with squamous cell carcinoma of the larynx who 
Have been treated during the past eight years. 

* From the Otorhinolaryngology Departments of the University of Stan¬ 
ford Medical School, St. Luke's Hospital, and Fort Miley Veterans Hospital. 

Editor's Note: This ms. received in The Laryngoscope Office and accepted 
for publication, February 10, 1956. 
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ADVANTAGES. 

1- Exposure of the surgical field is adequate. The upper 
flap can be dissected well above the hyoid bone, and the lower 
flap can be dissected to the suprasternal notch. Such wide ex¬ 
posure allows removal of the hyoid bone above, adequate han¬ 
dling of the strap muscles and thyroid gland lobes and isth¬ 
mus, and removal of as many tracheal rings as necessary with 
the specimen. Once the larynx is removed and the closure of 
the pharynx and esophagus is accomplished, suturing of the 
flaps and creation of the tracheal stoma are readily done. 

2. Cosmetically the low collar incision has the advantage 
of being placed below the collar line of the average male so 
that the scar and stoma are covered by the shirt collar. In the 
female, an appropriate necklace can be worn to cover this area. 

3. For the most part the tracheal stoma which is created is 
round and symmetrical. In over 97 per cent of the cases, no 
cannula of any type need be worn by the patient postopera- 
tively. 

U. As pointed out above, primary block dissection can be 
done simultaneously with widefield laryngectomy by the up¬ 
ward extension of one end of the incision. Further, secondary 
block dissection can be done, using the conventional T-incision 
without jeopardizing the blood supply of the original flaps. 

5. If a sinus tract or fistulous opening develops postopera- 
tively in the area of the incision, drainage in most instances 
is toward the supraclavicular spaces (ends of the incision) 
rather than toward the tracheal stoma area. 

6. The development of esophageal voice by the patient pro¬ 
ceeds in the normal manner. 

7. It will be found that the fascial layers beneath the pla- 
tysma muscles are relatively bloodless during the creation of 
the flaps. 


DISADVANTAGES. 

1. The creation of a relatively large upper flap and the 
smaller lower flap is time consuming. 
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2 A highei peicentage of postopeiative sinus and fistulous 
tiact formation with neck suppuiation will develop in patients 
when the low collai incision is used, if one does not pay par¬ 
ticular attention to meticulous postopeiative tieatment (as 
will be pointed out later) 

S This incision is not suitable foi all patients who lequne 
widefield laryngectomy Patients with gloss X-iay changes of 



Tig 1 Low collar incision being outlined bj suture material 


the skin such as atiophy, loss of blood supply and telangiecta¬ 
sia following irradiation for caicinoma of tile larynx should 
not have a widefielct laryngectomy through a low collar inci¬ 
sion since the flaps may slough In this instance a T-incision 
is recommended Expenence has shown that patients who 
have lecently been niadiated usually do not show skin changes 
which would contiamdicate the use of the low collai incision 
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TECHNIQUE. 

In performing widefield laryngectomy, the low collar inci¬ 
sion is outlined by suture material between the lower border 
of the cricoid cartilage and the first tracheal ring, as shown 
(see Fig. 1). In most cases this approximates a distance 
of two finger breadths above the suprasternal notch. By 
thus marking the skin, the incision can be made symmetrical 
in relation to the surface contours of the neck. The surgeon 



Fig 1 2 Insert shows \eitical midline marking plus low collar incision 
outline The upper flap is being created 

can vary the outline of the incision as lie desires in relation to 
the constant anatomical landmarks, namely, the cricoid carti¬ 
lage and the first tracheal ring. 

After the skin has been marked with suture material, a 
small vertical mark is made in the skin directly over the mid¬ 
line of the neck so that this mark can be used at a later stage 
in the operation to help approximate the upper and lower skin 
flaps to the severed trachea in both a dorsal and ventral posi¬ 
tion, respectively (see Fig. 2). The incision is carried through 
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the platysma muscles, which aie then lifted with the skin 
flaps thus exposing the supeificial layer o£ the deep cervical 
fascia and venous channels (see Fig. 2). 

The upper and lower flaps are completed, as illustrated in 
Fig. 3, with the cervical fascia, venous channels and muscles 
in view. The supiahyoid muscles and then fascia aie exposed, 
and this allows complete lemoval of the w hole hyoid bone with 
the laiynx. Laterally, the bellies of the sternocleidomastoid 



Fig 3 Upper and louer flap created shoeing adequate exposure of the 
surgical field 


muscles ai e exposed The mfei 101 flap is elevated to the supra¬ 
sternal notch, assuring adequate mobilization for closure. 
Complete mobilization of the lower flap aids closuie, particu¬ 
larly in those patients with enlaiged thyioid glands and in 
those cases where seveial lings of the tiachea bare been le- 
moved \\ ith the specimen. 

The widefield laiyngectomy fiom this point on pioceed* - 
a step-by-step manner and Fig. 4 shows the neck aft?- :*• 
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larynx and adjacent structures have been removed; In fact, 
closure of the pharynx and peripharyngeal muscles has been 
completed in a T-shaped manner. The severed strap muscles 
have retracted beneath the sternocleidomastoid muscle bellies 
and for that reason are not illustrated. The cut isthmus of 
the thyroid gland has pulled upward permitting the severed 
trachea to assume a more ventral position. Note that the rub- 



Tig: 4 The larvn-v and adjacent structuie* ha\e been lemoved and 
closure of the phar\ n\ completed 


ber drains are placed high in the gutters of the wound, and 
are positioned laterally throughout. By placing the drains 
thus, the vulnerable T-closure area of the pharynx is allowed 
to be m apposition to the under sui’face of the flap from the 
time it is placed for closure. 

After hemostasis is secured, and the drains have been 
placed, closure of the wound is completed. The formerly 
marked area of the midline of the upper flap is sutured to the 
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dorsal midlme of the trachea (see Fig. 5, trachealis muscle 
area). Even though an intratracheal breathing tube is in 
place, suturing is done about the tracheal stump. Skin is ap¬ 
proximated to the tracheal mucosa at all times; and, laterally, 
tracheal cartilage is included in some of the individual inter¬ 
rupted sutures. These sutures are so placed that each includes 
a generous amount of upper flap skin so that there is an ac- 



Fig- 5 Steps in closure of the low collar incision are illustrated 


tual puckering of the skin about the tracheal stump. In heal¬ 
ing this allows equal tension and pull of scar tissue about th* 
stoma. The uppei flap is used only to encircle the dorsal on- - 
half of the severed tiachea. 

In a like manner, the lower flap is used to enciicle the ven¬ 
tral half of the trachea, again starting by sutui ing the 
portion of the incision to the midline of the \entra! an® -f 
the tiachea. The same type of puckering interrupted 
is used. At the sides of the stoma, the two flap? rnee- sr: ~' 
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anchored by interrupted sutures. The drains are pushed to 
the lateral margins of the incision and sutured in place. The 
remaining bilateral poiidons of the incision are closed with 
deep interrupted catgut sutures (platysma muscle and fascia 
approximation), and the skin is closed with interrupted black 
silk sutures. 

A No. 9 or 10 tracheotomy tube is then placed in the trachea 
after the anesthetic intratracheal tube has been removed. This 
tube is anchored firmly about the lower portion of the neck by 
hernia tapes. A large pressure dressing is then applied. This 
dressing should be applied so that all movement of the head 
and neck is restricted. This step in the procedure is considered 
extremely important since immobilization is one of the main 
factors in successful healing. 

POSTOPERATIVE CARE. 

Postoperative care of patients who have undergone wide- 
field laryngectomy through the low collar incision must be 
meticulous in order to minimize the formation of sinus and 
fistulous tracts with accompanying suppuration. The pressure 
dressing is maintained continuously for at least one week, and 
is changed and reapplied as necessary during this time. The 
rubber drains are partially removed starting on the fifth post¬ 
operative day and are usually completely removed by the sev¬ 
enth postoperative day. Sutures are removed between the sev¬ 
enth and tenth postoperative days. On the average, feeding 
by tube is continued for ten days. It may be pointed out that 
at operation the feeding tube is placed in the lower esophagus, 
and not the stomach, to avoid postoperative epigastric dis¬ 
tress. The usual supportive cai’e plus humidification of the 
atmosphere and the use of antibiotics is continued postopera- 
tively. When the flaps have healed solidly, on an average of 
four to six weeks postoperatively, esophageal voice instruction 
is begun. Usually at this time also the metal cannula can be 
removed permanently. 


SUMMARY. 

During the past eight years, experience has shown that the 
lower collar incision can be used successfully for widefield 
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laiyngectomy in the tieatment of patients with cancel of the 
laiynx Fuither expenence has sh'own that its modification 
(extension of one end of the incision upward) can be used foi 
widefield laiyngectomy with pumary block dissection. Advan¬ 
tages in its use both to the patient and laryngeal suigeon far 
outweigh its disadvantages 
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ANNOUNCEMENT 

The Mount Sinai Hospital, New Yoih, in affiliation with 
Columbia Univeisity announces an intensive postgraduate 
course m Rhinoplasty, Reconstructive Suigery of the Nasal 
Septum and Otoplasty given by Irving B. Goldman, M.D., and 
staff, July 14, 1956, to July 28, 1956 Candidates should apply 
to Registrar for Postgiaduate Medical Instiuction, The Mount 
Smai Hospital, 5th Avenue and 100th Street, New York 29, 
New York. 



THE RECOGNITION AND SURGICAL TREATMENT 
OF CONGENITAL OSSICULAR DEFECTS.*! 

Robert Henner, M.D., 
and 

Richard A. Buckingham, M.D., 

Chicago, Ill. 

Minor congenital anomalies of the middle ear may cause 
significant conductive hearing losses and favor the coexistence 
of middle ear and mastoid disease. The purpose of this presen¬ 
tation is to relate some of our experiences in diagnosing and 
treating such deformities. 

Hearing rehabilitative surgical procedures can be performed 
in many patients suffering from congenital defects of the 
middle ear and external canal by using the advanced tech¬ 
niques of temporal bone surgery which were primarily de¬ 
veloped for labyrinth fenestration in otosclei-osis. 

We wish to present four cases of minor congenital aural 
defects with conductive hearing loss. Three of these cases 
were proven at surgery to have a synostosis of the incus and 
malleus as the chief cause of the hearing loss. Before de¬ 
tailed discussion of these cases, we would like to present 
a working classification of congenital ear defects that has been 
valuable to us in deciding the indications and type of surgery 
needed to improve hearing. 

Congenital defects of the ear can be catalogued into three 
clinical groups depending upon the severity of the anomalies. 

Class I —Ears with the least abnormalities are listed in this 
group. The chief features are: 

1. Usually normal auricle, or slightly smaller than normal. 

* Read at the meeting of the Middle Section, American Laryngo logical, 
Rhinological and Otological Society, Inc., Cincinnati, Ohio, January 16, 1956. 

f Department of Otolaryngology, University of Illinois College of Medi¬ 
cine, Illinois Eye and Ear Infirmary. 

Editor's Note: This ms. received in The Laryngoscope Office and accepted 
for publication. January 20, 1956. 
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2. Partial, incomplete stenosis of the external auditory 
canal. 

3. Pale eardrum, malleus handle is avascular and appears 
chalky. 

4. Conductive hearing loss which may reach 60 db in the 
speech frequencies. 

5. Mastoid process usually well-developed and pneumatized. 

Class II —This group includes the majority of clinical cases 
of congenital ear defects and is characterized by: 

1. Microtia. 

2. Complete bony or membranous stenosis of the external 
auditory canal. 

3. Absent drum. 

4. Conductive hearing loss usually to 60 db for the speech 
frequencies. 

5. Mastoid process pneumatized. 

6. Ossicles normal or deformed. 

7. Other abnormalities of a minor nature of the middle ear. 

Class III —Ears with the most severe abnormalities are 
found in this group. Seen in this type of congenital disorders 
are: 

1. Microtia. 

2. Complete stenosis. 

3. Absent drum. 

4. Sclerotic, underdeveloped mastoid process. 

5. Severe deformity or absence of the ossicles. 

C. Gross deformities or absence of the middle ear. 

In 34 patients of all types operated, severe anomalies of 
the facial nerve pathway have been observed only in this 
group. 
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We shall confine our discussion and presentation chiefly 
to the Class I, or least severe, type of deformities. 

For over 20 years, one of us (RH.) has noted in over 
2500 cases of temporal bone surgery, that minor anomalies 



Fiff 1 iLoiv power new of sjnostosis associated with cholesteatoma 


of the ossicular chain are often found in association with 
small attic cholesteatomas. These ossicle anomalies were 
noted most frequenty in children, as extension of the disease 
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in adults is often severe enough to erode the incudo-malleolar 
joint. 

When cave is used to remove the incus and head of the 
malleus together, and serial histologic sections of the ossicles 



are made, synostosis and synchondrosis betvree' the isstt 
and malleus are often found (see Figs. 1 and 2' Jeans 1 is 
reported one such instance. 
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This observation of an apparent developmental anomaly 
of the ossicles associated with cholesteatoma leads us to be¬ 
lieve that in this type of case, both ossicle deformity and 
cholesteatoma have a congenital etiology. This opinion is forti- 



Fig. 3. Case 1. Synchondrosis, high-power view showing cartilaginous 
union between malleus and incus. 


fied by the observation that superimposed otitis media usually 
results in attic perforation, whereas uncomplicated acute 
otitis causes central perforation. 
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The reported results of other otologists and our own ex¬ 
perience has shown that surgery for removal of small choles¬ 
teatomas of the attic and antrum is highly successful in 
eradicating disease and preserving hearing. The cholesteatoma 
can be removed and fuither destruction of the conductive 
apparatus stopped and the hearing often improved over the 
preoperative level. 

Because of these successes in congenital deformity with 
cholesteatoma and because of our interest in the surgery of 
major congenital ear deformities, our attention was drawn to 
those cases of unilateral complete atresia and a partial stenosis 
of the opposite canal and a bilateral conductive hearing loss. 
We felt that some of these patients might be deafened in the 
ear without atresia by the presence of an ossicular impedance 
When Case 1, reported below, presented himself, we felt 
justified m attempting surgical exploration and removal of 
the impedance. We were aware that our results would piob- 
ably not exceed the 30 db level of an interrupted ossicular 
chain. 

Case 1 D D, a nine year old white male, was first seen at the Illinois 
Eye and Eai Infirmary in October, 1953 History and examination showed 
a recunent left mastoiditis The hearing in the left ear was slightly im 
paired An extensive simple atticomastoidectomy was performed with 
good results During the initial examination, it was noted that there was 
an aveiage 60 db loss in the speech frequencies of the right or “unin¬ 
volved” ear 

Bone conduction studies revealed normal cochlear reserve bilaterally 
The right external canal was partially stenosed and presented a constant 
problem with cerumen accumulation The malleus handle appeared 
a\ascular and clialkj white The drum was dull There was no fluid in 
the middle ear on th«» right Xrays showed a normally pneumatized 
mastoid piocess 

On Oct 7, 1954, an exploratorj surgical procedure was performed on 
the right ear to deteimine whetliei the hearing could be impioved by 
interrupting the impeded ossicular chain and at the same time, enlarging 
the partial stenosis of the external canal 

An endaural fenestration type timpanomeatal flap was elevated, bony 
stenosis of the canal removed with the mastoid burr and the lateral 
attic wall removed A complete mastoidectomy was performed 

When the ossicular chain was inspected with the microscope, the 
incus was found to be smaller than normal and completely fused to 
the head of the malleus 

The incudo stapedial joint vv as carefully disarticulated and the neck of 
the malleus severed and the sjnostotic and synchondntic ossicles removed 
together (^ee Fig' 5 3 and 4) 
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This observation of an apparent developmental anomaly 
of the ossicles associated with cholesteatoma leads us to be¬ 
lieve that in this type of case, both ossicle deformity and 
cholesteatoma have a congenital etiology. This opinion is forti- 



Fifir 3 Case 1 Sjuichondrosis, high-pon ei view shotting 1 cmtilaginous 
union betw een malleus and incus 


fied by the observation that superimposed otitis media usually 
results in attic perforation, whereas uncomplicated acute 
otitis causes central perforation. 
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The ti mpano meatal flap was then laid over the excavated mastoid 
as done in the fenestration operation 

The postopeiative hearing gain was significant Hearing for the speech 
frequencies averaged 30 db (see Fig 5) Encouraged by this result, the 
next case was attempted 
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partial stenosis of both external auditory canals. The ear drums were 
normal, except for the typical avascularity of the drums. 

Audiometric studies showed an average loss in the speech range of 
55 db in the right and 50 db in the left. Bone conduction was normal 
bilaterally. 

Mastoid X-rays showed limited development bilaterally. 

A hearing aid was advised, but it was difficult to fit an air conduction 
aid to the stenotic canals. 


1448 2896 5792 



Fig:. 5. Audiogram, Case I, Pre- and post-operative hearing. Dotted line 
indicates post-op. thresholds. 


A modified radical mastoidectomy was performed Nov. 9, 1951, to correct 
the stenosis of the canal and to explore the middle ear since a Class 1 
type of ossicular deformity was suspected. 

An endaural incision was made and a tympano-meatal flap cut. The 
bony partial stenosis was removed, the lateral attic wall removed, and 
a complete mastoidectomy performed. A synostosis of the malleus to the 
incus was found and the synostotic ossicles removed. The tympano-meatal 
flap was laid down and packed as usual. 

On Jan. 6, 1956, an audiogram showed an average hearing of 30 db for 
the speech frequencies in the right ear (see Fig. 6). 

The next case occurred in the right ear of a patient in whom we had 
achieved a successful hearing improvement in the left ear which was 
impaired with a complete atresia of the Class II type. 
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and the hammer handle is avascular. Because of the associated congenital 
deformities, we suspect the hearing loss in this eai to be the result of 
impedance oE the ossicular chain, probably due to synostosis; however, 
because of the completely normal hearing on the right ear and small 
expected gain from surgery, we have not operated this patient 


DISCUSSION. 

Congenital synchondrosis and synostosis of the ossicular 
chain are regularly seen associated with stenosis of the 
external auditory canal. H. Marks, 1 in a survey of the litera¬ 



ture, found that in forty-eight reported cases of congenital 
stenosis of the external canal, only two ears had normal 
adult ossicles. F. Altman has reported ossicle deformities 
in almost all of the severely congenitally deformed ears that 
he has studied. 

In our own thirty-four cases, only three patients had adult- 



538 HENNER & BUCKINGHAM : CONG. OSSIC. DEFECTS. 


appearing and mobile-enough ossicles to merit non-removal 
at the time of surgery. 

We wish to point out that the ossicular deformities may 
be present alone or in association with mild stenosis of the 
external canal and cause handicapping hearing losses that 
may be improved significantly (see Fig. 8). 

Such isolated anomalies are vare, but careful search for 
the diagnostic criteria presented should reveal more cases of 
this type. H. House 3 recently reported two cases of fusion 
of the incus to the tympanic ring as the only apparent defect 
of the complex conductive hearing mechanism, and excellent 
hearing improvement resulted after freeing the impedance of 
the ossicular chain. 


SUMMARY. 

1. Minor congenital ossicle defects of synostosis and syn¬ 
chondrosis of incus and malleus may cause severe conductive 
hearing loss. 

2. A classification of congenital aural defects is presented, 
and attention is drawn to the common association of choles¬ 
teatoma and ossicular defects. 

3. Three proven cases of synostosis of the malleus and 
incus as the sole cause of conductive hearing loss and surgical 
con-ection are presented. A fourth probable case is pi’esentecl. 

4. Minor congenital ossicular anomalies may cause severe 
conductive hearing losses; these eai’s may be microtic; the 
canal may be mildly stenotic; the drum appears dull, and 
the hammer handle of the malleus appears chalk-like and 
avascular. 

3. This type of anomaly is probably more common than 
is realized. Careful search should find more cases of this 
type. 

6. Altman 4 in his excellent report of a case of congenital 
atresia of the ear observed an osseous connection between the 
stapes and the facial canal. He stated that the chances for 
improvement of hearing are doubtful due to the frequency of 
bony bridges between the stapes and the medial tympanic wall 
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and othei minute defoirmties which might escape detection 
While the lesults do not always meet oui expectations, metic¬ 
ulous technique, the use of the opeiatmg microscope, and 
newel Coitisone-like diugs which deciease inflammation and 
seal tissue, encoui age us to continue in oui efforts to improve 
suigically the congenital conductive healing loss patient 
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DR CHARLES BRAMMAN MEDING AWARD 

On May 21, 1956, at The Hailem Eye and Eai Hospital, Vt 
Eugen Giabscheid leceived the Dr Chailes Biamman Meding 
Awaid This aw aid, gi anted annually m memory of Di Med 
mg, was bestowed upon Dr Giabscheid in lecogmtion of his 
outstanding clinical service at The Harlem Eye and Ear Hos¬ 
pital and for his piesentation of progiams of study in the m- 
teiest of the advancement of the ait of Otolaiyngology 


UNIVERSITY OF ILLINOIS, COLLEGE OF MEDICINE 

The next Laiyngology and Bronchoesophagology Couise to 
be given by the Univeisity of Illinois, College of Medicine, is 
scheduled foi the penod Novembei 5 thiough November 17, 
1956 The couise is undei the dnection of Di Paul H Hol- 
mger 

Intelested legistiants will please write dnectlv to the De 
paitment of Ololaiyngologj, University of Illinois, College of 
Medicine, 1853 W Polk Stieel, Chicago 12, Ill 



SURGICAL TECHNIQUE OF REMOVAL OF 
INFRATEMPORAL MENINGIOMA. 

John J. Conley, M.D.,* 

George T. Pack, M.D.,* 
and 

Salvador S. Trinidad, M.D.,f 
New York, N. Y. 

Meningiomas causing exophthalmos from their intra-orbital 
placement may originate from several sources, viz., a. anterior 
cerebral meninges, b. meningiomas of olfactory groove pass¬ 
ing through the foraminal narrows (Cushing), c. meningeal 
tumors lying within and expanding the vaginal sheath, 
d. sphenoidal ridge tumors growing into the orbit and e. men¬ 
ingiomas pi’oducing tumor-hyperostosis from invasion of the 
orbital bones. Those meningiomas not arising from the sheath 
of Schwalbe and not involving the optic nerve proper with 
atrophy and blindness usually are located in the lateral orbital 
compartment. Cushing 1 dii-ected attention to the tendency of 
meningiomas to expand in the line of least resistance and 
“to crowd their way into all neighboring anatomical crannies 
and pockets.” 

In the patient who is the subject of this case report, the 
meningioma presented itself chiefly in the infratemporal 
fossa, having extended there from the left lateral orbit. The 
lateral wall of the bony orbit was invaded by the tumor. The 
optic nerve and sheath of Schwalbe were grossly free of evi¬ 
dence of tumor. Psammoma bodies within the tumor aided 
in the identification of its histogenesis. The histological find¬ 
ings in these extracranial meningiomas are consistent with the 
hypothesis that all of them may be intracranial in origin even 
though the bulk of the tumor is without the skull. In this 


* From the Pack Medical Group and the Surgical Service, Doctors Hos¬ 
pital, New York City. 

t From the Department of Pathology, Doctors Hospital, New York City. 

Editor's Note: This ms. received in The Laryngoscope Office and accepted 
for publication, January 20, 1956. 
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patient, there are no symptoms, no physical findings and no 
radiographic evidence of intracranial involvement, but the 
disease will be suspected until a long period of postonerative 
observation furnishes convincing proof otherwise. 

CLINICAL HISTORY 

H M. a 45 5 ear old white male, related that he had been aware of a 
gradual swelling in the region of the left temple and increasing promi¬ 
nence of the left eye for two months prior to his first \islt to this clinic 
on April 7, 1955 Theie were no symptoms related to this mass 

Clinical examination levealed a deeply fixed mass completely filling the 
left infratemporal fossa and piotrudmg in the region of the temple just 
above the left zygoma The left ejeball was proptosed 2 mm, but vision, 
extra ocular movements, and fundoscoplc examination were normal There 
was no trismus, no cranial nene involvement, and X rays of the skull 
with particular attention to the infratempoi al fossa and orbital regions 
were unrevealing 

Aspiration biopsy was interpreted as a piobable malignant tumor in 
the infratemporal fossa and letroorbital legion Ljmphoma, primary 
somatic tumor, neurogenic tumoi and tumoi of the lacumal gland were 
also considered 

Because of the indefinite histogenetic diagnosis afforded by the aspira 
tion biopsy and the clinical features simulating the Mikulicz l>mpkoma 
syndrome, a therapeutic test by Xray therapj was started A tumor 
dose of 4200 r was given during three weeks of ii radiation using the 
following factors 250 KV, 50 cm T S distance, 4 cm cone, 2 ports, filter 
of 1 5 mm Cu The regression was not t>pical of lymphoma within the 
customary period of post irradiation obsenation therefore, surgical 
exploration was advised 


TECHNIQUE. 

The skm incision began in the medial pait of the left eye¬ 
brow, curving interiorly and laterally to a position just above 
the zygoma and then posteriorly to the superior attachment 
of the ear. Here it joined a vertical excision extending fiom 
the region of the temple down to the level of the tragus The 
skill flaps were elevated widely down to the superficial 
temporal fascia, thus affording an excellent view of the lateial 
bony orbit, zygoma and temporal muscle. The zygomatic bone 
was completely exposed along with the zygomatic extension 
of the temporal bone by cutting the origins of the masseter, 
quadratus labii superior, and zygomaticus muscles. The 
temporal segment of the zygomatic arch was gieen-stick 
fractured posteriorly. The remainder of the overhanging 
zygomatic bone was removed with appropriate bone-cutting 
rongeuis. A firm fixed mass could be felt filling the entire 
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infratemporal fossa and causing a bulge in the temporal 
muscle at this level. The temporal muscle was then transected 
2 cm. above the eoranoid process of the mandible, and the 



Pig 1-A Preoperative a lew showing- piotuberance in left mfiatemporal 
area and post -12 radiation pig-mentation 


tumor came into direct view. It contained an indefinite capsule 
and extended m the direction of the infra-orbital fissure and 
orbital cavity. The zygomatic portion of the lateral bony orbit 
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was then totally lemoved, thus uncapping the mfia oibital 
fissuxe and establishing a common exposuie of the mbit and 
infiatempoial fossa The oibital portion of the tumoi was 



Hg IB One week postopeiTti\e 


attached to the mfia-oibital fissme Fiom the pnmary attach¬ 
ment in the legion of the mfia-orbital fissme, the tumoi ex¬ 
tended medially and postenoih ovei the gieat wing of the 
sphenoid A small section of bone at this site was destioved 
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by tumor. Once the exposure was complete, the tumor came 
out with surprisingly little difficulty. The maxillary nerve 
was resected, and the internal maxillary artery was ligated. 



Fig 1-C Three months postoperatn e 


A portion of the pterygoid wing of the sphenoid was removed, 
and the dura appeared normal. The wound was then closed 
in layers by first approximating the cut segments of the tem¬ 
poral muscle and the subcutaneous tissue with fine silk. The 
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residuum of the zygomatic portion of the temporal bone was 
placed into position and the shin flaps closed with silk, with 
a smaller rubber drain extending into the temporal fossa. 
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The postoperative course was uncomplicated. The patient 
complained of a left-sided headache for two days postopera- 
tively, which required mild analgesia. The periorbital edema 
subsided gradually within two weeks. The extra-ocular move¬ 
ments of the eyeball were normal. There was no diplopia and 



Fig. 3. The tumor of the temporal fossa is homogeneous in appearance. 


no proptosis. There was an area of anesthesia in the region 
of the infra-orbital nerve. Mastication was slightly weakened 
on the left side but was adequate. The drain was removed 
on the third postoperative day, and the wound healed per 
primum (see Figs. 1 and 2). 
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MICROSCOPY. 

The tumor measured 4x3x2 cm. and was lobulated, pink- 
gray, and moderately firm. The cut surface was dense, homo¬ 
geneous, and tan-gray (see Fig. 3). 

The tumor was characterized by a whorled pattern of 
fibrillary cells of homogeneous appearance. The whorls were 



Fig. 4. The libvlllary masses are separated by bands of fibrous tissue 
producing a lobulated pattern. The masses have a homogeneous appearance 
and the nuclei are large and oval. X 60. 


separated by relatively narrow bands of hyaline connective 
tissue. The nuclei were large and oval. Occasionally, indi¬ 
vidual nuclei were large and deeply stained. Mitoses were 
absent (see Fig. 4). At the periphery, the tumor tissue 
penetrated into the adjacent muscle. At this site, the nuclear 
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pattern displayed more anisocytosis than the main mass. The 
vessels were dilated and small, edematous foci were numerous. 

The marrow spaces of the temporal bone were filled with 
tumor tissue of similar nature. In addition, there were several 
Psammoma bodies (see Fig. 5). The specimen was diagnosed 
as invasive meningioma. 



Fig. 5. The marrow spaces are filled by tumor tissue of whorled pattern. 
A psammoma body is seen in one area. X 90. 

SUMMARY. 

An unusual case of extracranial meningioma involving the 
infratemporal and orbital regions was removed by a direct 
approach to the infratemporal space. The direct approach 
gave better exposure of this region than the usual scalp flap. 
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The eye was not affected and the postoperative course was 
uneventful. 
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SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

Arrangements have been completed for the joint meeting 
of the North Carolina Society of Eye, Ear, Nose, and Throat, 
and the South Carolina Society of Ophthalmology' and 
Otolaryngology September 17, 18, 19, 1956. Headquarters 
will be the George Vanderbilt Hotel, Asheville, North Carolina. 

An unusually attractive program has been arranged, and 
a large attendance is anticipated. 

Asheville, North Carolina, is in the mountains of Western 
North Carolina, and is a particularly beautiful spot in this 
season of the year. 

For further information write Roderick Macdonald, M.D., 
Sec. and Treas, 330 East Main Street, Rock Hill, S. C. 


WASHINGTON UNIVERSITY, SAINT LOUIS 
DEPARTMENT OF OTOLARYNGOLOGY. 

Offers a Basic Science Course in Otolaryngology o start 
Monday, September 17, 1956. Complete information „oouttfe 
course may be obtained by writing to Theo. E. Walsh, MJL 
Head of the Department of Otolaryngology, 640 S. Iungsiugn- 
way, St. Louis 10, Missouri. 



RELATIONSHIP BETWEEN ETIOLOGY OF HEARING 

LOSS AND RESULTANT AUDIOMETRIC PATTERN.* 

W. W. WlLKERSON, Jr., M.D., 
and 

Jonathan I. H. Doyle, M.A., 

Nashville, Tenn. 

THE PLAN OF STUDY. 

The Origin of the Cases. 

The original data for this study was derived from the pure 
tone audiograms of 175 hearing impaired children in the age 
range from six to 14 years, all of whom had been referred to 
the Hearing and Speech C enter t for Audiological Evaluation 
during the 21 month period ending April 1, 1953. Because of 
meager information, either in the medical history or the in¬ 
formant's report in the initial interview, 24 audiograms were 
discarded, leaving a total of 151 for detailed study and analy¬ 
sis. 

Each of these 151 children was referred to the diagnostic 
clinic by an ear, nose, and throat specialist, with an accom¬ 
panying otological report. 

The audiological assessment at the Center consisted of de¬ 
tailed hearing testing, comprising both pure tone and speech 
audiometry, complete case history, and testing in allied areas, 
including intelligence screening, when indicated. Each pure 
tone audiogram was done by a trained audiologist in a sound 
proof testing chamber. For the pure tone testing, four differ¬ 
ent commercial audiometers were used, bvit each was methodi¬ 
cally maintained in calibration with reference to average nor¬ 
mal threshold. 

* Read at the Meeting- of the Southern Section of the American Laryn- 
gological, Rhinological and Otological Society, Inc., Houston, Tex., Jan. 
27-28, 1956. 

t Research work of the Staff of the Bill Wilkerson Hearing and Speech 
Center. 

Editor’s Kote: This ms. received in The Laryngoscope Office and accepted 
for publication Feb. 15, 1950. 
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THE METHOD OF CLASSIFYING AUDIOGRAMS. 

In any study involving the grouping together of a large 
number of audiograms, it is essential that they be classified in 
a definite and simple manner. Several methods have been con¬ 
trived in the past 20 years. One of the earlier was devised by 
Guild 1 in 1932. His emphasis was on the main characteristics 
of the plotted line; that is, the more general form, direction, 
and position. 

In the interest of the United States Public Health Service, 
Ciocco 2 in the early thirties, began a survey of the hearing of 
almost 1400 school children. Ciocco’s method of classification 
included eight basic categories, 

A more recent method was devised by Carhart 3 to meet the 
needs of the acoustic clinic at the Deslion Army Hospital dur¬ 
ing World War II. His aim was to achieve a coding procedure 
which would be sufficiently inclusive in scope and universal in 
application. 

The categories of audiogram patterns devised for the pres¬ 
ent study were not based on any one previous method, but 
salient features from each of the methods suggested by Ciocco 
and Carhart were adapted and integrated into the final plan. 
The outcome was the following eight classifications, which 
seemed to provide for the various deviations encountered in 
the audiograms, and at the same time afforded the simplicity 
of description.shown by Ciocco and the definitive scope of Car¬ 
hart : 

Group 1. Good hearing for all tones. All tones heard at an 
intensity equal to or less than 20 db at six of the seven fre¬ 
quencies tested. 

Group 2. Near normal hearing at the two lower octaves of 
the speech frequency range with precipitous drop in acuity at 
2,000 cps. or above. 

Group 3. Gradual downward slope with progress.'o.'y 
greater loss for higher frequencies at a slope of fiwte". f.' 
per octave across the audiogram. 

Group U. Marked high tones loss. cKtractcriied by at Icart 
one 20-db slope per octave; within the 2->0 to 2,000 cps. rnuius 
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oi' by no hearing within the audiometer limits for at least two 
of the frequencies above 1,000 cps. 

Group 5. Moderate loss for all tones; thresholds between 
20 and 65 db for at least six of the seven frequencies of the 
audiogram. 

Group 6. Marked loss for all tones; thresholds between 65 
and 100 db for at least four of the five middle frequencies (250 
to 4,000 cps.). 

Group 7. Rising audiometric contour with general pattern 
of loss for frequencies below 1,000 cps. ten to 30 db greater 
than for tones above 1,000 cps. 

Group 8. Trough-shaped curve with greatest depression oc¬ 
curring in speech frequency range. 

THE METHOD OF CLASSIFYING ETIOLOGIES. 

Since the initial categorization was based on the audiometric 
curve, the various etiologies determined for each subject’s 
hearing loss were at first merely listed audiometric pattern 
groups. In order to tabulate data for inspection and analysis, 
it soon became evident that the causative factors, like the au¬ 
diogram curve, needed to be classified into the smallest num¬ 
ber of categories feasible. 

This problem presented some difficulty because of the many 
known causes of hearing impairment. The chief source of in¬ 
formation for determining the etiology was the' otological ex¬ 
amination and the case history. When no cause whatever could 
be found, the etiology was noted as "cause undetermined.” 

Otitis media and hypertrophied tonsils and adenoids were 
combined to form one group, since these conditions are some¬ 
what alike in their initial effects upon the hearing mechanism. 
Hypertrophied tonsils and adenoids, and otitis media cause a 
fairly uniform reduction in acuity for all tones. 

Such diseases as influenza, meningitis, pneumonia, mumps, 
measles, virus, and whooping cough may involve the VUIth 
nerve or its terminal branches. In view of this fact, they lend 
themselves to a single classification, which Fowler* has spoken 
of as inflammatory neuritis. 
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Loss of hearing due to heredity, birth injury, rubella, pre¬ 
maturity, drugs, and head injury is known to cause perceptive 
hearing loss. Still it was felt that for purposes of this study 
they needed separate classification, because each condition 
may have a selective action on certain segments of the audi¬ 
tory neural mechanism. Unfortunately, the number compris¬ 
ing these gi'oups was in several instances quite small. 

The classification of psychological etiology was used when 
marked discrepancy between the speech and pure tone results 
was found to exist. These cases also evidenced functional 
hearing within normal limits, although the pure tone audio¬ 
metric evaluation indicated a decrement in acuity. The evi¬ 
dence of normal hearing was in each instance established con¬ 
clusively by the use of speech audiometry. 


TABLE i. 

INCIDENCE OF ETIOLOGIES OF HEARING LOSS ACCORDING TO 
AUDIOMETRIC PATTERN. 


Etiology 

I 

II 

AUDiosiniuc Pattern 
III IV V 

Groups 

VI VII 

VIII 

Total 

Otitis Media; 
Infected T. L A 

-.21 

2 

G 

3 

1C 

3 

15 

2 

GS 

Inflammatory 

Neuritis 

3 

2 

5 

G 

4 

3 

2 

5 

30 

Heredity 

0 

0 

2 

3 

5 

2 

1 

1 

14 

Birth Injury 

0 

0 

2 

8 

0 

0 

0 

0 

10 

Psychological 

0 

0 

1 

0 

4 

1 

3 

0 

9 

Cause Undetermined 1 

3 

0 

2 

0 

1 

0 

0 

7 

Rubella 

0 

0 

1 

0 

2 

1 

0 

2 

6 

Prematurity 

0 

1 

0 

2 

1 

0 

0 

1 

5 

Drugs 

0 

0 

0 

0 

0 

1 

0 

0 

1 

Head Injury 

1 

0 

0 

0 

0 

0 

0 

0 

1 

Total 

2G 

s 

17 

24 

32 

12 

21 

11 

151 


The incidence of the various causes of hearing loss in the 
different audiometric pattern groups in shown in Table I. The 
information presented in this Table forms the basis for the 
detailed analysis of audiogram patterns in this study. 

INFORMATION YIELDED BY AUDIOGRAM PATTERN GROUPING. 

Group /. Good Hearing for All Tones. Fig. 1 represents 
the mean air and bone conduction curves for the 26 children 
in the Group I category, which includes good hearing for all 
tones with hearing as good as 20 db for six of the seven fre¬ 
quencies tested in each individual case. 


r 


PC*'— 
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Twenty-one, or 80.8 per cent of the 26 cases were thought 
to have this slight hearing decrement as a result of either otitis 
media or infected tonsils and adenoids. In a number of in¬ 
stances the children in Group I may have received otological 
care which improved their hearing status prior to the audio- 
logical testing at the clinic. This situation occurred with seven 
of the 26 cases in the group. 


125 250 500 1000 2000 -(000 8000 



The fact that as many as four of each five audiogi’ams in 
Group I were associated with an etiology of otitis media, or 
hypertrophied or diseased tonsils and adenoids, is considered 
significant. The mildly depressed air conduction curve through¬ 
out the frequency range is the type of hearing pattern which 
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beginning middle ear difficulty may often be expected to pre¬ 
sent. 

Group II. Near Normal Hearing in Low Frequencies with 
Sharp Drop-off in High Frequencies. Only eight of the total 
number of audiograms analyzed fell in the Group II config¬ 
uration, which indicates near normal hearing at the 500 and 



1,000 cycle tones, but with a precipitous drop in acuity be¬ 
ginning at 2,000 cps. or above. Persons with this type of hear¬ 
ing loss, represented audiometrically by the mean curve in 
Fig. 2, were unable to hear many of the high frequency conso¬ 
nant sounds, such as (s), (ah), and (th) in everyday con¬ 
versational speech. 
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It is noted that the eight included in this classification were 
rather randomly distributed as to the causative factor. For 
three, or 34.5 per cent, no cause could be determined. 

The closely parallel relation between the mean bone and 
air curves, as shown in Fig. 2, would seem to indicate that 
this type of pattern is the result of nerve damage to particular 
segments of the basilar membrane. The random distribution 
of etiologies and the small number in this group make any 
further statement as to the cause of this type of hearing im¬ 
pairment unwarranted. 


125 250 500 1000 2000 5000 8000 



Group III. Gradual High Tone Loss. The configuration re¬ 
vealed by Group III, presented in Fig. 3, denotes a serious 
hearing problem, with the gradual downward slope increasing 
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about ten db per octave from left to right. The loss in acuity 
throughout the speech frequency range denotes an inability 
to hear most of the consonant sounds in conversational speech. 
Seventeen children, or 11.2 per cent of all the cases, were in 
this category. Six of 17, or 34.3 per cent of the group, were 
associated with otitis media, or infected or enlarged tonsils 
and adenoids. These findings supported the fact that chronic 
middle ear conditions often may eventually result in a mixed- 
type loss which is irreversible in large part because of the ex¬ 
tent of perceptive impairment. The slight conductive compo¬ 
nent of the mean audiogram is contributed chiefly by the six 
mentioned above. Five, or 29.4 per cent, were associated with 
inflammatory neuritis from mumps, measles, whooping cough, 
and meningitis. Inspection of their individual audiograms 
showed that these cases were all of the perceptive type. Two 
birth injury, two heredity, one rubella, and one psychological 
were the other etiologies in this pattern. 

Group IV. Marked High Tone Loss. The mean audiometric 
curve for Group IV, seen in Fig. 4, presented a marked down¬ 
ward slope within the speech frequency range, with a severe 
depression in the higher frequencies. Each audiogram chosen 
with this pattern had at least one per-octave drop as great as 
20 db in the 250 to 2,000 cps. octave range. The mean air con¬ 
duction threshold for 1,000 cps. was 25.4 db greater than for 
500 cps. This octave band appeared to be the one which is 
most often characterized by this essential feature of the 
marked high tone loss audiogram. 

This type of pattern was evidenced by 24, or 15.9 per cent 
of the total 151 audiograms, and was, therefore, the third 
largest group numerically. Eight children, representing one- 
third of the group, gave a history of birth injury, suggesting 
that this etiology has a selective effect upon the acuity for high 
frequency sounds. 

(Twelve additional cases of birth injury were studied after 
the completion of this paper. Ten of these cases had a hearing 
loss of less than 20 db at 125, 250 and 500 cps., with a sharp 
drop for the higher tones.) The auditory acuity of the othei 
two cases followed the pattern shown in Fig. 4. Six children, 
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or one-fourth of the number in the group, had hearing loss at¬ 
tributed to inflammatory neuritis associated with meningitis 
and childhood exanthemata. Two or three each were dis¬ 
tributed randomly among all the etiologies except rubella, psy¬ 
chogenic, drugs, and head injury. 



Group V. Moderate Loss for All Tones. The audiograms 
making up Group Y represented a moderate loss for all tones. 
Thirty-two, or 21.2 per cent of the total number of audiograms 
studied constituted this category, which comprised the largest 
numerical group of the eight major audiogram pattern classi¬ 
fications. Fig. 5 revealed a fairly uniform loss throughout the 
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frequency range, with all mean thresholds except that for 125 
cps., lying between 40 and 50 db. It was significant to note 
that 16, or 50 per cent of tile subjects, in this group, were re¬ 
ferred to the Hearing Center with otitis media or infected or 
enlarged tonsils and adenoids. This fact accounted for the 
substantial conductive component shown by the mean audio- 



gram air-bone gap. Seven, or 21.9 per cent, of these cases 
were diagnosed as either rubella or heredity. The incidence 
of these conditions is known to be reflected audiometrically 
by perceptive type involvement, which would be the factor that 
would depress the bone conduction curve in Fig. 5. 

Group VI. Marked Loss for All Tones. Group VI was rep- 
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resented by 12, or 7.9 per cent of the total number of audio- 
grams studied. This pattern was characterized by marked 
loss for all tones. Children in the group are classified as pro¬ 
foundly deaf. Because bone conduction testing has a 60 db 
intensity limit, the bone conduction curve was falsely weighted 
with those subjects having better hearing than 60 db for bone 
conduction tones. In order to include these with poorer hear¬ 


ts 250 500 1000 2000 4000 8000 



ing, thresholds were recorded at 60 db for all cases for whom 
the hearing level was actually poorer, but where true thresh¬ 
olds could not be obtained because of the intensity limits of 
the audiometer. This limitation accounts for the fact that all 
the mean bone conduction curves for the study show mean 
threshold values which indicate somewhat more conductive 
component than might be expected. 
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The 12 eases are rather randomly distributed throughout 
all the etiologies, except for prematurity, birth injury, and 
head injury. Three cases each, making one-half the total, were 
associated with the otitis media and the inflammatory neuritis 
causes. 



Group VII. Rising Audiometric Contour. In Group VII 
were found 21, or 13.9 per cent of the audiograms from the 
total number. This pattern was characterized by the rising 
audiometric contour, exactly opposite to the gradually down¬ 
ward slope denoting Group III. This type of profile rose grad¬ 
ually from 1,000 to 8,000 cps., with usually more uniform loss 
of hearing for the frequencies below 1,000 cps. (see Fig. r t ). 
It was considered significant that 15, or 71.4 per cent of the 
audiograms displaying this pattern were associated with a " 
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etiology of otitis media and/or infected or enlarged tonsils 
and adenoids. The presence of the nearly maximum airdoone 
gap shown by the mean audiogram, indicated that this pat¬ 
tern may be associated with the purely conductive type lesion. 
This is in agreement with what is known about the effects of 
the etiology which was so prominent in this group. The inci¬ 
dence of this pattern was noted once in association with hered¬ 
ity, and twice with inflammatory neuritis. These three audio- 
grams may account for the mild bone conduction depression, 
since they were generally conceded to cause a nerve-type deaf¬ 
ness. Three, or 14.3 per cent, were of psychological etiology. 
The child with functional loss may well be expected to display 
relatively greater inability to hear low frequency sounds, since 
they comprise the major portion of environmental sound. 


125_250 500 1000_ 2000 -4000 8000 
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Group VIII. Trough-Shaped Curve. Eleven, or 7.2 per cent, 
of the total number of audiograms studied presented a trough¬ 
shaped curve, with the greatest depression occurring within 
the speech frequency range. Examination (see Fig. 8) 
showed that the higher frequencies above 1,000 cps. were af¬ 
fected more than those below 1,000 cps. This perceptive symp¬ 
tom was reasonable, in view of the fact that the largest per¬ 
centages occurred in the rubella and inflammatory neuritis 
categories, being 18.2 and 45.5 per cent, respectively, since 
these two etiologies characteristically presented a nerve type 
loss. In six of the audiograms the point of greatest severity 
of loss was found to be at 1,000 cps., indicating this frequency 
may be the focus for the greatest damage in certain patholo¬ 
gies of hearing. The upper limit of the trough was at 20 db, 
while the point of greatest depression in any audiogram within 
the group occurred at 80 db. In nine of the 11 audiograms, 
the entire trough depression was centered in the speech fre¬ 
quency range, with thresholds occurring between 45 and 
75 db. 


INFORMATION YIELDED BY ETIOLOGIC GROUPS. 

As stated previously, classification of data for the present 
study included a consideration of two factors, audiometric con¬ 
tour and etiology of hearing loss; therefore, it was necessary 
in a thorough analysis of the data to consider not only how 
the different etiologies were included in each of the eight pat¬ 
terns, but also how the different patterns were distributed 
among the ten etiological groups. 

Sixty-eight, or 45 per cent of the 151 cases were diagnosed 
as otitis media or enlarged and diseased tonsils and adenoids. 
It was felt that this group was large enough to utilize the chi- 
square technique to determine the significance of the observed 
frequency distribution among the eight audiometric patterns. 
The chi-square value obtained was 41.312 which meets the one 
per cent level of confidence, indicating that the observed dis¬ 
tribution of cases in this etiological group could not have oc¬ 
curred by chance factors alone, if there had not been some re¬ 
lationship between etiology and resultant audiometric contour. 

It would appear that middle ear impairments caused by otitis 
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media and enlarged tonsils and adenoids may be significantly 
associated with both the “moderate loss for all tones” and the 
“slightly rising audiometric contour” audiograms. 

The next largest etiological category was that of inflamma¬ 
tory neuritis, consisting of 30, or 19.9 per cent of the 151 
cases distributed among the eight audiometric pattern groups. 
Sixteen, or 53.4 per cent of these 30 audiograms wei'e cliarac- 
tei’ized by gradual and marked high tone loss and trough¬ 
shaped curves. Each of these patterns represents primarily 
perceptive type loss. 

The etiological classification of heredity ranked next nu¬ 
merically, containing 14, or 9.3 per cent of the total number 
of cases included. These audiograms revealed either a mod¬ 
erate loss at all frequencies, or marked high tone loss. 

In the birth injury group were found ten, or 6.6 per cent, 
of all the cases. The fact that eight, or 80 per cent of these 
ten, revealed a marked high tone loss, appeared significant. 
Fisher’s Exact Significance Test was used to compare the birth 
injury etiology distribution with all other etiology distribu¬ 
tions. This test yielded a probability of .00001, indicating that 
the observed distribution of birth injury etiology, according 
to pattern, could not have occurred as a result of chance fac- 
tors alone; therefore, the marked high tone loss audiogram 
may be significantly related to hearing loss resulting from 
birth injury. 

Nine, or 6 per cent, of the cases were found to have func¬ 
tional hearing loss, and were in the “psychological” etiologic 
group. Audiograms of these nine were rather randomly dis¬ 
tributed among all patterns of hearing loss. 

Seven, or 4.6 per cent, were included in the category “cause 
undetermined”. 

Rubella occurred in six, or 4 per cent of the cases analyzed. 
Although the numerical representation for this etiologic group 
does not lend itself to statistical analysis, it is interesting to 
note that two-thirds of the rubella cases show moderate loss 
for all tones or trough-shaped curve. This confirms the find¬ 
ings of Bordley and Hardy. 5 
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The incidence of prematurity is small, with five, or 3.3 per¬ 
cent of the total number of cases in this etiologic group. Two 
of these five had audiograms characterized by marked high 
tone loss, and thus in contour resemble the type of curve noted 
to be significantly related to case of birth injury. 

Two of the ten etiologic classifications were represented by 
only one case each. These two were "drugs” and "head in¬ 
jury”. The small incidence prevents any elaboration on the 
type of audiogram pattern each showed. 

In summarizing the interpretation of the data, it can be 
pointed out that the present study of relationships between 
audiometric configurations and etiologies of hearing loss has 
lent support to the concept that causes of hearing impairment 
can be more definitively related to audiogram patterns. A 
number of interesting relationships have been noted. Although 
only a few of these were treated for statistical significance, 
it is believed that a larger sampling of the various etiologic 
groups would yield results that could be substantiated. 
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FENESTRATION OPERATION IN THE POOR 
CANDIDATES.* 


44 Cases Selected From 637 Operations. 

J. Brown Farrior, M.D., 

Tampa, Fla. 

INTRODUCTION. 

The primary purpose of this paper is not to advocate fen¬ 
estration surgery in the poor candidate, but to find out what 
has been done with the fenestration operations in these cases. 
I have gone through the records of our 637 fenestration opera¬ 
tions and selected the poor candidates for this analysis. There 
have been a total of 44 poor candidates, or 7 per cent (see 
Chart I), of the total series of 637. After analyzing these re- 

CHART I. 

INCIDENCE OF OPERATED POOR CANDIDATES. 


0 — 100 . 4 

100 — 200 . 5 

200 — 300 . 8 

300 — 400 . S 

400 —500 . 5 

500 — 600 .11 

600 — 637 . 3 

Total .44 


Chart I. In the total series of 637 fenestration operations there has 
been a total of 44 operations upon poor candidates, or an incidence of 
seven per cent per one hundred fenestration operations. 


suits, if there is adequate air-bone gap I am a little more in¬ 
clined to advocate surgery in these poor candidates. 

In a previous paper I defined the poor candidate as the oto- 
sclerotic patient with a gradually sloping and converging air 
and bone conduction audiograph, with the bone conduction for 
the frequency of 2,000 below the 30 db level. For the purpose 
of this paper I have extended this definition to include a few 

* Read at the meeting of the Southern Section, American Laryngological, 
Rhinological and Otological Society, Inc., Houston, Tex., January 28, l"5«* 
Editor’s Note: This ms. received in The Laryngoscope Office and accepted 
for publication, February 15, 1956. 
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selected cases in which I was in doubt about the benefit of 
fenestration surgery. 

These cases of otosclerosis have been classified into two 
large headings: Associated Nerve Deafness, and Independent 
Nerve Deafness. The associated nerve deafness is that usually 
seen in otosclerosis and is characterized by the gradual loss 
of bone and air conduction for all the higher tone frequencies, 
producing a gradually sloping air and bone conduction audio- 
gram. The term independent nerve deafness is used whenever 
there has been some other type of nerve deafness combined 
with otosclerosis, as a high tone nerve deafness, or endolym¬ 
phatic hydrops. Under the cases of the associated nerve deaf¬ 
ness there have been four cases of the so-called malignant oto¬ 
sclerosis, with rapid loss of hearing the greater for the high 
tones, and pink promontory of the cochlea. The classification 
of these cases is shown in Chart II. 

CHART II 

NERVE DEAFNESS IN OTOSCLEROSIS. 


I Associated Nerve Deafness 33 

1A Malignant Otosclerosis . ~ 4 

II Independent Nene Deafness 

1. High Tone - - 4 

2 Hydrops _ _ 2 

III Osteogenesis Imperfecta 1 

Total 44 


At the meeting of the Southern Section of the American 
Laryngological, Rhinological and Otological Society in 1954, I 
presented the results of the fenestration operation in the ideal 
candidate. It is easy enough to define the indications, and to 
advise these ideal candidates in which there is a greater than 
90 per cent possibility of obtaining and maintaining a worth¬ 
while hearing improvement through fenestration sm’gery. It 
is not so easy to evaluate and advise the poor candidates. These 
poor candidates must be individually selected, and only the 
surgeon himself can decide whether or not the patient will be 
happy with the partial result. 

As previously stated, these candidates are usually advised 
as follows: “After a fenestration operation you will still need 
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a hearing aid for group gatherings. I would encourage you to 
continue the use of the hearing aid and to forget about your 
fenestration operation; however, I cannot deny you the partial 
benefit which you might receive through fenestration surgery”. 
These patients are further advised they would have a 60 to 70 
per cent possibility of obtaining a worthwhile partial hearing 
improvement. They are advised to tell their friends that they 
will still need to use an aid after surgery. Regardless of the 
result, they are advised to continue to wear the hearing aid 
for the first six weeks after they return to work, then to dis¬ 
card the aid only under those circumstances in which they 
know that they can get along. 

ASSOCIATED NERVE DEAFNESS. 

The 33 cases of associated nerve deafness have been divided 
into two groups. The first group of 25 cases in which the bone 
conduction at 2,000 was above the 40 db level, and the second 
group of eight cases in which the bone conduction at 2,000 
was below the 40 db level. A few of these cases were unable 
to hear the bone conduction at the frequency of 2,000. In com¬ 
piling these results to give the average, we have included the 
two cases who received less than 10 db improvement. 

AVERAGE IMPROVEMENT. 

Fig. 1 shows the average improvement in the cases with 30 
db air-bone gap, and Fig. 2 shows the average improvement 
in these cases with less than 30 db air-bone gap at the fre¬ 
quency of 2,000. This composite audiogram (see Fig. 1) shows 
the average result in the 25 cases with bone conduction be¬ 
tween the 30 and 40 db level at 2,000. These cases showed an 
average improvement of 33 db for the low tones, 32 db for 
the speech frequencies, and an average of 8 db for the higher 
tone frequencies. In greater detail this improved the hearing 
from the 57 db hearing level to the 24 db level for the lower 
tone frequencies of 125 and 250. The hearing was improved 
from the 70 db level to the 38 db level for the speech frequen¬ 
cies of 500, 1,000, and 2,000. The hearing was improved from 
the 79 db level to the 71 db level for the higher tone frequen¬ 
cies of 4,000 and 8,000. At the most critical frequency of 
2,000 these patients experienced a hearing improvement from 
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the 73 db level to the 43 db level, or an average improvement 
of 30 db. This hearing improvement enables most of these pa¬ 
tients to understand individual conversation. By and large 
they are grateful and happy patients. I have no hesitancy in 


AUDIOCRAM 



FIB. 1. 

This composite audiogram shows the average result in the 25 cases of 
associated nerve deafness, with the pre-operative bone conduction between 
the 30-40 decibels level for the critical frequency of 2,000. 


recommending the fenestration operation in these cases of 
moderately severe otosclerosis in which there is a 30 db air- 
bone gap for the speech frequencies. 

The second composite audiogram (see Fig. 2) shows the 
average improvement in those patients with associated nerve 
deafness in which the bone conduction was below the 40 db 
level for the critical frequency of 2,000, and in which the air- 
bone gap was less than 30 db for this critical frequency of 
2,000. These patients showed an average gain of 26 db for 
the low tones, 29 db for the speech frequencies, and 6 db for 
the high tones. In more detail, the hearing was improved from 
the 50 db level to the 24 db level for the low tone frequencies 
of 125 and 250. The hearing was improved from the 66 db 
level to the 37 db level for the speech frequencies of 500, 1,000 
and 2,000; the hearing was improved from the 92 db level to 
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the 86 db level for the higher tone frequencies. Note on the 
figure, that the critical frequency of 2,000 shows the hearing 
was improved from the 78 db level to the 54 db level. With 
this sloping post-operative audiogram, these patients can hear 
about two-thirds of normal conversation. They must lip-read 
in order to understand the additional one-third of conversa¬ 
tion. We advise all these patients to continue wearing the 
hearing aid, although with the concomitant loss at the fre¬ 
quency of 2,000 in the unoperated ear, most of them state that 
they can hear about as well in the operated ear as they can 
with the hearing aid in the unoperated ear. 


AUDIOGRAM 



This composite audiogram shows the average improvement in those 
patients with associated nerve deafness where the pre-operative bone con¬ 
duction was below the 40 decibels level for the critical frequency of 2,000. 
In Pig. 1 and Fig. 2, the composite average is based upon the best post¬ 
operative audiogram in the individual cases. 


Included in the second group of associated nerve deafness 
are four cases of so-called malignant otosclerosis which de¬ 
serve special consideration. By malignant otosclerosis we 
mean those cases of rapidly progressive hearing loss, with as¬ 
sociated high-tone nerve deafness, and the pinkish promontory 
of the cochlea. One of these cases had about a 70 db hearing 
loss in both ears and was operated on in 1948. Three years 
post-operatively, she had maintained a 15 db hearing improve¬ 
ment in the operated ear, and had almost a complete loss of 
hearing in the unoperated ear. Today she can still wear the 




farrior: fenestration. 


571 


hearing aid in the operated ear and has almost complete loss 
of heaving in the unoperated ear. It is my firm opinion that 
the fenestration operation has preserved the hearing for many 
additional years in this 23-year-old female. 

Another of these cases is one of the most severe cases I have 
ever operated upon. This was done at the patient’s insistence, 
and with thorough understanding of the limited possibilities. 
This patient had a 95 db hearing loss for the low tones and 
no bone conduction at the frequency of 2,000. This patient 
experienced a 27 db hearing improvement for the lower tones 
of 125, 250, and 500, and a 15 db hearing improvement for 
1,000 and 2,000, Although this gives this very hard-of-hear¬ 
ing patient little subjective hearing improvement, it may be 
that in the years to come the fenestration operation will have 
preserved some of his hearing. This is equivocal surgery, and 
I do not recommend the fenestration operation in such cases; 
however, if I had such a deafness I would certainly have a 
fenestration operation. Not included in these averages is a 
fifth patient with severe “malignant otosclerosis”, who stated 
that he would commit suicide if we did not operate upon him. 
Finally, at his doctor’s insistence, we proceeded with a fenes¬ 
tration, obtained the anticipated poor result, and the patient 
subsequently hung himself. 

INDEPENDENT NERVE DEAFNESS. 

The cases of independent nerve deafness are divided accord¬ 
ing to type. First, there have been three cases with an almost 
complete loss of high tones in the presence of an otherwise 
flat air conduction audiogram, and good bone conduction for 
the existing frequencies. These patients showed a 26 db hear¬ 
ing improvement for the low tones; 22 db hearing improve¬ 
ment for the speech frequencies, and a 5 db improvement for 
the higher tone frequencies. Second, we have operated on two 
cases with pi'obable hydrops of the labyrinth. At the time of 
the operation the operated ear was the poorest ear. In both 
cases the operated ear is now the better ear. In one case the 
patient has good speech perception in the operated ear, there 
has been some decrease in the tinnitus in the operated ear. In 
the other case there was a 20 db hearing improvement, bring¬ 
ing the hearing in the operated ear to about the same level as 
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that in the unoperated ear, but no worthwhile improvement 
so far as the patient was concerned. This is a disgruntled pa¬ 
tient whom I have not seen in recent years. I have no conclu¬ 
sions to offer in those isolated cases where there is an asso¬ 
ciated endolymphatic hydrops in the presence of otosclerosis. 

CLOSURES. 

There have been no known closures in this group of 44 
cases. In the last 300 cases there have been less than 2 per 
cent known closures. The fenestra have been made with sharp 
hollow ground margins under irrigation and under 7, 15, and 
now 40-power magnification. 

COMMENTS. 

The review of these poor candidates for fenestration sur¬ 
gery has revealed that the fenestration operation is of greater 
value than I had anticipated. In otosclerosis with the typical 
associated nerve deafness it is my opinion that the fenestra¬ 
tion operation is a thoroughly worthwhile procedure, even 
though we can anticipate only a partial restoration of hearing. 
This opinion is substantiated by an average improvement of 
approximately 30 db for the speech frequencies in these cases 
of associated nerve deafness. 

The patients with moderately severe or severe otosclerosis 
are very grateful for their partial hearing improvement. If 
the operation enables them to understand normal conversa¬ 
tion at three to five feet, they are very pleased with their res¬ 
toration of hearing. 

The non-fenestrating otologists and the general public are 
inclined to be critical of the fenestration operation in these 
cases, because the patients have had the operation and they 
are still hard-of-hearing. The plea of this presentation is for 
tolerance. When one considers that these patients were pro¬ 
foundly deaf and completely out of auditory contact with the 
world, and that they have been improved to the ability to un¬ 
derstand most individual conversations at the distance of a 
few feet, and that they can hear most ordinary noises, this 
seems to me to be very worthwhile surgery. 
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SUMMARY. 

1 . Forty-four fenestration operations on poor candidates 
have been selected from a total series of 637 fenestration op¬ 
erations and the results analyzed. 

2 . The poor candidates were subdivided into otosclerosis 
with typical associated nerve loss, and into otosclerosis with 
independent nerve deafness. 

3 . The cases of associated nerve deafness have obtained an 
average gain of about 30 db in the speech frequencies, improv¬ 
ing their hearing from auditory isolation, to contact with the 
world. 
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THE NEWCOMB AWARD. 

At the Seventy-seventh Annual Meeting of the American 
Laryngological Association held at the Seignory Club, P. Q., 
Canada, May 13-14, 1956, the Newcomb Award of the Ameri¬ 
can Laryngological Association was presented to Dr. Dean M. 
Lierle, of Iowa City, Iowa, “for his significant contributions 
to Laryngology and Rhinology and to the American Board of 
Otolaryngology.” 



THE ROLE OF THE CRICOTHYROID MUSCLE IN 
TENSION OF THE VOCAL CORDS. 

An Experimental Study in Dogs Designed to Release Tension 
of the Vocal Cords in Bilateral Recurrent 
Laryngeal Nerve Paralysis.* 

Louis M. Freedman, M.D., 

Boston, Mass. 


That a way would be found to free the patient with bilateral 
recurrent laryngeal nerve paralysis from the lifetime use of a 
tracheotomy tube has been in my mind and hope for many 
years. This has been the ambition of others also, and many 
operations, such as the King, Kelly, and Woodman 1 operations, 
had the same purpose; however, they involved removal of the 
arytenoid cartilage on one side, changing the position of the 
vocal cord on that side, working in a difficult, deep corner in 
a more or less long operative procedure—or of moving one 
cord away from the median line. They presumed the accept¬ 
ance in more than mere principle of the Semon- ,a law, which 
states that “in bilateral recurrent laryngeal nerve paralysis 
adduction prevails longer than abduction because the posterior 
cricoarytenoid muscle, which controls abduction, fails before 
the cricoarytenoid lateralis, which controls adduction.” 

Murtagh and Campbell 4 ’ 5 lent support to this law by observa¬ 
tion in animal experiments that the fibers of the adductor mus¬ 
cles were greater in size and number and more heavily medu- 
lated than those of the abductor muscles. General acceptance 
of this law led to the development of the King, Kelly, and 
Woodman 1 operations. Clerf and Baltzell 6 questioned the va¬ 
lidity of the Law on the ground that the interarytenoid muscle 
is innervated by the external subdivision of the superior laryn¬ 
geal nerve as well as by the recurrent laryngeal nerve; how¬ 
ever, Lemere 7 showed that this branch of the superior laryn- 

* Read at the Meeting of the Eastern Section, American Laryngrological* 
Rhinological and Otologlcal Society, Inc., Boston, Mass., January 13, I95G. 

Editor's Note: This ms. received in The Laryngoscope Office and accepted 
for publication, February 15, 1956. 
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geal traverses the muscle only to supply the underlying mu¬ 
cous membrane. Semon’s observations were made largely in 
cases of injury to the nerves by tumors, aneurisms, and other 
conditions which produce gradual and varying degrees of im¬ 
balance in power between the abductor and adductor fibers; 
but the Law does not explain the paramedian position of the 
cords under all possible conditions and especially after com¬ 
plete surgical division of the nerves. It seemed obvious that 
it made little difference which muscle was stronger in its ac¬ 
tivity if both muscles failed in their activity at the same time. 

During the years 1932-1934 I” had occasion to observe a 
fairly large number of recurrent laryngeal nerve paralyses 
following total thyroidectomy. These cases were done for the 
purpose of reducing the metabolic rate and lessening the work 
of the heart in chronic heart disease, in a study by Blumgart, 
Levine, and Berlin. 13 Most of the cases I observed that had a 
recurrent laryngeal nerve paralysis were unilateral and re¬ 
quired no tracheotomy; however, the paramedian position of 
the cord in all cases was striking. The mow I pondered on 
this the less convincing the Semon explanation seemed. I could 
well understand that, in a gradual pressure by tumor or aneu¬ 
rism on a recurrent nerve, paralysis of the muscles might oc¬ 
cur in an uneven manner; but when both muscles were inacti¬ 
vated at the same time the resultant position of the cord should 
not favor either abduction or adduction. 

In 1883 F. H. Hooper, 8 of the Massachusetts General Hos¬ 
pital, reported in “Experimental Researches on the Tension 
of the Vocal Bands” that the cricothyroid muscle was inner¬ 
vated by the external branch of the superior laryngeal nerve, 
fixed at the lower border of the thyroid cartilage and attached 
to the upper border of the cricoid cartilage. In contraction he 
observed that this muscle pulled up the cricoid cartilage to 
tense the vocal cord. He also explained the importance of the 
blast of air from below and the use of the extrinsic laryngeal 
muscles in causing higher degrees of tension, enabling the 
singer to reach higher notes. This was the first instance in 
which serious attention was paid to any factor other than the 
recurrent laryngeal nerves in relation to tension and the mo- 
bility of the vocal cords. 
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It seemed best to study this problem from a fresh point of 
view, leaving Semon’s Law in abeyance for the time being; 
therefore I undertook a study of many postmortem larynges. 
It was quite evident that the vocal cords now were widely open 
and gave apparently sufficient space for respiration. This was 
really the cadaveric position. In contradistinction, in the liv¬ 
ing, when only the recurrent laryngeal nerves are bilaterally 
severed, the cords are in the paramedian closed position. This 
is definitely not the cadaveric position and implies that another 
nerve or muscle must be concerned in keeping these cords in 
tension and in the paramedian position. A further study 
brought realization of the fact that this tension was assisted 
by the pivotal action of the inferior cornus of the thyroid car¬ 
tilage, attached by a synovial joint to the cricoid cartilage on 
each side, assisted in tensing the vocal cords by contracting 
the cricothyroid muscle in bringing up the cricoid cartilage 
toward the lower border of the thyroid cartilage, and this 
muscle, the cricothyroid, was innervated by the external 
bi'anch of the superior laryngeal nerve. 

Woodman 1 also seems to have realized this, because in his 
procedure he also released this attachment. A postmortem 
larynx, in contradistinction to a bilateral recurrent laryngeal 
nerve pai-alysis in the living, shows the vocal cords to be wide 
open instead of closed. It seemed to me that it would be wise 
to reconsider the innervation of all the intrinsic muscles ail'd 
nerves of the larynx to determine all the factors concerned 
with the opening, closing, and tensing of the vocal cords. 


Muscle. 
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easily manipulated in any direction. We tried the effect of 
merely severing the cricothyroid muscle and the inferior cornu 
on the same side. Although this succeeded it seemed that the 
complete work on both sides would carry greater assurance 
of success and nothing would be lost. 

During this study my attention was called to an article by 
N. D. Fischer 10 entitled “Preliminary Report on the Applica¬ 
tion of the Motor Function of the Superior Lamygeal Nerve."’ 
In this paper Dr. Fischer suggested that the motor division of 
the superior laryngeal nerve in man has the same function 
as in the dog and that in dog experiments in which he had 
cut the right recurrent nerve and the right superior laryngeal 
nerve, the right vocal cord remained in the so-called cadaveric 
position and allowed for a good glottic chink. Since this pro¬ 
cedure destroys laryngeal sensation, it would seem to be more 
desirable to cut the external branch of the superior laryngeal 
nerve alone, or to sever the cricothyroid muscle so as not to 
interfere with sensation. Moreover, as shown by Dilworth 11 
and others, the free anastomoses between the branches of the 
superior and inferior laryngeal nerves would possibly make 
it difficult to find the external branch of the superior laryngeal 
nerve or to prevent complete loss of tension, which the anas¬ 
tomoses might defeat. For that I’eason we decided that it 
would be wiser to remove the cricothyroid muscle so as to at¬ 
tain as near complete loss of tension as possible. In all, fifteen 
dogs were used. 

May I here describe a few of the procedures carried out on 
these dogs, and their purpose. 

Experiment No. 1. Under general anesthesia, complete sev¬ 
erance and removal of the cricothyroid muscle from the su¬ 
perior margin of the cricoid cartilage and from the lower bor¬ 
der of the thyroid cartilage, and at the same time, severance 
of each inferior cornu from the thyroid cartilage and detach¬ 
ment from their attachments to the lateral surfaces of the 
cricoid cartilage. Ten days later examination of the larynx 
showed complete abduction but incomplete adduction, so that 
the vocal cords could not approximate evenly in the median 
line. This lent support to the presumption that tension was 
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destroyed to the degree that the cords did not approximate at 
the median line. 

Experiment No. 2. Only the left recurrent nerve was sev¬ 
ered and the cricothyroid muscle removed on the right. Exam¬ 
ination of the cords showed left recurrent paralysis, with the 
right overacting beyond the median line. One week later the 
right recurrent laryngeal was severed and the cricothyroid 
similarly treated as in the first operation. There seemed to be 
so much space at the end of the procedure that tracheotomy 
was not done—with the result that edema caused obstruction 
and no opportunity for continued respiratory activity—so that 
two days later the dog was found dead. 

Experiment No. 3. The entire cricothyroid muscle was re¬ 
moved together with both inferior cornua of the thyroid car¬ 
tilage and severance of the right recurrent nerve. Postopera- 
tively, the right cord was immobile but was moved away from 
the median line, and the left cord was mobile but relaxed away 
from the median line. Tracheotomy was done. Ten days later 
the tracheotomy tube was extruded because it was blocked with 
secretion, but the tracheal opening was free and respiration 
was unimpeded. The tube was reinserted but removed after a 
few days because there was no edema of the cords and there 
was 5 mm. of space between them. This dog was observed for 
two months, and had no respiratory difficulty. 

Experiment No. i. The left recurrent laryngeal nerve was 
severed and the cricothyroid muscle removed, together with 
both inferior cornua of the thyroid cartilage. Postoperative 
examination showed left paralysis. No tracheotomy was done. 
One week later the right recurrent nerve was severed, but no 
tracheotomy was done, because thei'e was no evident edema 
from the previous operation. This dog was observed for a 
number of months and no respiratory difficulty was noted. 

Experiment No. S. Both recurrents were severed and 
tracheotomy tube placed. Both cords were in the paramedian 
position. Ten days later the cricothyroid muscle was removed 
and the inferior cornua of the thyroid cartilage, also. The 
tracheotomy tube was left in place. One week later there was 
6 mm. of space between the cords. The tracheotomy tube was 
removed, and there was no respiratory difficulty. 
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Experiment No. 6. Both recurrents were severed and only 
the left half of the cricothyroid severed, and dog was tvache- 
otomized. Both cords were immobile, but there was 4 mm. of 
space between them. The tracheotomy tube was removed one 
week later, and respiration was unimpeded. 

Summary. On the .principle that abduction, adduction, and 
tension are the three main factors concerned with the motility 
of the vocal cords and free respiration, a series of experiments 
was carried out on dogs, first, to sever both recurrent laryn¬ 
geal nerves and thus insure bilateral recurrent laryngeal pa¬ 
ralysis. Tracheotomy was then carried out. Later, the crico¬ 
thyroid muscles were detached from the lower border of the 
thyroid cartilage and the inferior cornua of the thyroid carti¬ 
lage severed from their attachments to the lateral surfaces of 
the cricoid cartilage. When, by observation, it was evident 
that the glottic chink was wide enough for normal respiration, 
the tracheotomy tube was removed and the wound closed. The 
dogs were able to breathe freely without apparent discomfort 
thereafter. It is hoped that this method may be of use in hu¬ 
man beings, and make unnecessary more complex procedures 
involving removal or displacement of the arytenoid and sew¬ 
ing back of the vocal cords. The procedure herein described 
is so simple that it would seem to merit trial in human beings. 
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AMERICAN ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

Home Study Courses. 

The 1956-1957 Home Study Courses in the basic sciences 
related to ophthalmology and otolaryngology, which are of¬ 
fered as a part of the educational program of the American 
Academy of Ophthalmology and Otolaryngology, will begin on 
September 1 and continue for a period of ten months. De¬ 
tailed information and application forms can be secured from 
Dr. William L. Benedict, the executive secretary-treasurer of 
the Academy, 100 First Avenue Building, Rochester, Minne¬ 
sota. Registrations should be completed before August 15. 



HEMICRANIA—OR ONE-SIDED SPHENOPALATINE 
ETHMOID HEADACHE.* 

Wm. H. Turnley, M.D., 

Ocala, Fla. 

The Greek word “hemicrania” means half-head, and the 
term was first adopted by Galen (201-137 B. C.) but, in the 
course of time, underwent considerable etymological ill-treat¬ 
ment, until it was corrupted from “hemicrania” to “emigrana”, 
then “migrana”, and finally to the French term “migraine”. I 
am not going to discuss the other side, for this headache is pre¬ 
dominantly on one side; although, after a long attack, it may 
become a generalized headache on both sides, or the patient 
just does not care, and says it is all over the head. The origin 
seems to be definitely located in the sphenopalatine ganglion 
region of the nose, between the posterior ethmoid cells and 
nasal septum. The syndrome may radiate from this spot to the 
entire side of the body in extreme cases, simulating the whole 
gamut of headaches from tic to epilepsy. 

One reason I chose this subject at this time is because the 
literature has gone overboard with the emphasis on "vascular 
headache”, but I still think a focus of infection plays an im¬ 
portant role, whether it be bacteria, virus or their mutations; 
and I might say in the beginning, I have no use for foci of 
infection anywhere, at any time, and that goes for germs in 
the human body, weeds in the garden, and crooked politicians 
in government. 

Another reason I chose this subject may be a local one, for 
I practiced otorhinolaryngology in New York City and Con¬ 
necticut for 25 years, then suddenly moved to Ocala, Fla. 
In the past four years, I have seen more of this type of head¬ 
ache here in this part of the South than I did in a metropolitan 
northern area in ten years. I believe it is due to the predomi¬ 
nance of the Anglo-Saxon or Caucasian people in this region, 

* Head at the Meeting- of the Southern Section, American Laryngolosjcal, 
Rliinological and Otological Society, Inc., Houston, Tex., Jan. 27-2 8 , 1950. 
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for publication, Feb. 15, 1956. 


582 



TURNLEY: HEMICRANIA. 


583 


who have a high, narrow nose with pressed-in wings, in con¬ 
trast to the mixture of races of people who have a broader 
nose. 

In reviewing the literature on this subject over the past dec¬ 
ade, I find there are very few articles concerning the spheno¬ 
palatine syndrome, but so many volumes have been written on 
histaminic cephalalgia, endocrine headache, trigeminal neural¬ 
gia, tension headaches, myalgia, allergic headaches, vascular 
phenomena, and atypical everything, that it is, at least, confus¬ 
ing. I have written this paper from my own practice and expe¬ 
rience, and if some of you disagree with it, that’s good. We 
all disagree on some things, and the Bible says there will never 
be a time when any two men are of the same accord. 

A review of the anatomy of the sphenopalatine ai'ea is ade¬ 
quately described in Morris’ Anatomy. The nasal fossae are 
two irregular cavities situated on each side of the median ver¬ 
tical septum. Each fossa communicates with the sinuses of 
the frontal, sphenoid, maxilla, and ethmoid bones. 

The roof is horizontal in the middle but slopes downward 
in front and behind. The anterior slope is formed by the pos¬ 
terior surface of the nasal bone and the nasal process of the 
frontal; the horizontal portion corresponds to the cribriform 
plate of the ethmoid and the sphenoidal concha; the posterior 
slope is formed by the inferior surface of the body of the 
sphenoid, the ala of the vomer, and a small portion of the 
sphenoidal process of the palate. The sphenoidal sinus opens 
at the upper and bach part of the roof into the spheno-eth- 
moidal recess, above the superior meatus. 

The septum is the median wall which is usually deflected 
from the middle line to one side or the other and occasionally 
has large spurs. It also may contain ethmoid cells superiorly. 
The lateral wall is the most extensive and the most compli¬ 
cated on account of the formation of the meatuses of the nose. 
The superior meatus, the shortest of the three, is situated be¬ 
tween the superior and middle nasal conchae, and into it open 
the orifice of the posterior ethmoidal cells and the sphenopala¬ 
tine foramen. 

The nerve center is situated in the sphenopalatine, or Meek- 
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el’s, ganglion, and is associated with the maxillary nerve. The 
ganglion is a reddish-grey body and measures about 5 mm. 
It lies deeply in the pterygopalatine (spheno-maxillary) fossa 
at the lateral side of the sphenopalatine foramen and in front 
of the anterior end of the pterygoid (Vidian) canal. It is at¬ 
tached to the maxillary nerve, from which it receives its sen¬ 
sory root, and it is connected with the Vidian nerves, which 
furnish it with motor and sympathetic filaments. 

The Vidian nerve is formed by the union of the great super¬ 
ficial and deep petrosal nerves in the foramen lacerum to the 
sphenopalatine ganglion. The Vidian nerve is joined by a 
sphenoidal filament from the otic ganglion, and it gives 
branches to the upper and back part of the roof and septum 
of the nose and to the lower end of the Eustachian tube. 

The anatomical and clinical evaluation of head pain attrib¬ 
uted to the sphenopalatine ganglion was very carefully studied 
by Greenfield Sluder in 1908. He thought that the origin of 
this type of headache is by extension from the posterior eth¬ 
moid and sphenoid sinuses and said, “In no other part of the 
body is a sympathetic ganglion or sensory ganglion so exposed 
to surface influences.” Of course, headache may have more 
than one cause, but, in this particular type there is swelling 
and infection whether it be of bacterial or virus origin, or 
both. The pathologic basis may be in dispute, but most stu¬ 
dents believe that a disturbance in the cerebral vasomotor 
mechanism underlies all cases. This may be just another 
symptom of the original sphenopalatine disturbance, for wher¬ 
ever there is swelling, from infection or not, there is pressure 
on the nerve end organs, which is transmitted as pain. 

Sluder also thought that the sphenopalatine ganglion is not 
separated from the nasal cavity by bone; therefore, many 
anatomists are not willing to accept this as the absolute inter¬ 
pretation, and that leaves the anatomic solution of this re¬ 
ferred pain problem still unsettled. Rather than get into this 
controversy, I refer you to articles by Robert B. Lewy, in the 
Journal of Laryngology and Otology, Vol. 65, No. 1, Jan., 1951; 
Dr. David R. Higbee, Transactions of the American Academy 
of Ophthalmology and Otolaryngology, 52; 283, March, 1948. 
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I am merely trying to tell you the clinical results I have ob¬ 
tained from a careful and thorough submucous resection, espe¬ 
cially of the posterior and superior nasal septum in this par¬ 
ticular type of headache. 

The first sign of this neuralgic syndrome may start as a 
stuffy feeling in the nose, with all the symptoms of a cold. 
The attack may come on rather suddenly, following a change 
of atmospheric pressure, temperature and humidity. This dull 
feeling in the nose is always on one side at first, the eye aches 
deep in the back, and the patient may think he needs glasses 
or a change of lenses. The pain may be across the bridge of the 
nose or a tenderness of the upper inner angle of the orbit of 
the eye, or sharp pain in the temple. There is often an area 
on top of the head which is sensitive even to touch. Many 
cases have a definite tender spot just back of the mastoid proc¬ 
ess, as Sluder describes it, 5 cm. post to mastoid tip. The 
ache is always in the back of the head and occiput, neck and 
shoulder and down the deltoid muscle of the arm to the elbow, 
or even to the fingertips. 

Some describe a low-grade ache over the maxilla, and along 
the Eustachian tube; but the most common course is around 
the eye, cheek, temple, top of head, occiput, back of neck and 
shoulder. Sometimes, this syndrome will last for a few days 
and clear up voluntarily under certain conditions. It may last 
for several years at a time, as a constant, low-grade ache; 
again, there may be excruciating attacks, and the patient may 
become almost hysterical, with nausea and vomiting. These 
patients are sure they have a brain tumor, and may contem¬ 
plate suicide. I believe trigeminal neuralgia, especially of the 
ophthalmic and maxillary branch, is just a more drastic form 
or different manifestation, of this same syndrome; likewise, 
herpes zoster ophthalmicus and oticus are of the same origin. 

After taking a further history of these cases, there is gen¬ 
erally a story of always having a cold, and eventually the pa¬ 
tients may tell you that they have lost their sense of smell 
(anosmia). Then you know they have a definite ethmoid sinus 
infection of many years’ duration. A post-nasal drip is nearly 
always a forerunner, and it may not necessarily be pus; later, 
there may be a bloody discharge. 
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On examining the nose, the casual observer may say the pa¬ 
tient has no crooked septum or sinus condition; but, after 
shrinking the turbinates, a closer examination, far back and 
high up in the post-ethmoid region, will show you the septum 
and turbinates are stuck together so tightly that a probe can 
not be passed between them. The septum may be swollen sev¬ 
eral times thicker than normal, but as soon as you separate it 
from the superior turbinate with a probe, tipped with cotton 
soaked in 10 per cent cocain, the patient says, “Oh! I can 
breathe now; my whole head feels clearer, and that ache in the 
back of my neck is gone.” 

Here again in this region, that old adage “Symptoms are 
more important than signs” holds true, for an X-ray film sel¬ 
dom shows anything unless there is a definite bacterial infec¬ 
tion in the posterior ethmoid cells. The sphenoid sinus does 
not seem to be involved as often as was once thought. I be¬ 
lieve transillumination gives just as much information as an 
X-ray does in these cases, and it can be done more quickly. 
Seldom is there any temperature, except in an acute fulminat¬ 
ing condition. 

There is quite often a Eustachian tubal catarrh, with a 
slight loss of hearing for the low 128 fork, bone conduction 
greater than air conduction. Weber test lateralizes to the af¬ 
fected side. 

Children do not seem to have this type of headache so much 
as adults. This is probably because they are more flexible, not 
so sensitive to pain as adults, don’t know how to describe their 
condition, or that the growing process has not developed the 
septum to the final stage causing pressure; but when the head¬ 
ache is present, it should be corrected by a submucous resec¬ 
tion at whatever age they are. I have often wondered whether 
a child delivered by forceps is more likely to have a depressed 
bridge of the nose, thereby deflecting the septum, than those 
delivered without instrumentation. Patients with a high acute- 
angle, bony palatine arch, nearly always have a deflected 
septum. 

Trauma late in life, from a blow that may break the bone 
or distort the septum, does not seem to be an etiological factor 
for this headache. I believe the cause is more of a develop- 
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mental origin. A thermostatic imbalance, along 
of barometric pressure and humidity, may hr a,, l 
ical factor, while a disturbed endocrine Imliuieo * ( 4 1 ^ 
citing physiological factor. In other word* * 14,1 "*• 

causes the turbinates to impinge 

nently and block ott the ethmoid air drainage , . •"'>*»((. 

syndrome. Males and females are about evenlv .vui? 1 '!"’ 1I '" 
sex origin. y uv,ll( 'd mi 


There seems to be two schools of otolaryngologist 
with a medical outlook, and those with a surgical „„i, , 
need both, for there is still plenty of surgery to do iu , 
new world of therapy to come. Some day \y 0 will f m d , a . wl1011 ’ 
a cold or sinusitis really is, but, for the present 1 thi i 
first running nose a baby has, at the age of a few montl U> , Q 
his first cold or ethmoid sinusitis, and from then on it' S ’ 11 
progress, or subside, depending upon his natural resistant 
and the various factors that influence him. The cold may In 
a virus that just gets the soil ready for the seed, so to speak 
Then the secondary iuvaders of bacteria gain entrance, and 
one has a real bacterial sinusitis; but ail this is a vicious cycle 
and as the baby grows, so does the septum of his nose, and if 
this septum does not have room to expand, it will bend to one 
side or the other, and block off the ostia of the ethmoid sinus. 
The nose must have free circulation of air all the time, just 
like the rooms in a house, for if there isn’t good air circula¬ 
tion, things get stale and mouldy. The ostea of the posterior 
ethmoid cells are small, and it does not take much swelling of 
the mucosa, or pressure from a curved septal wall, to block 
them. 


Like the dirt in the eye of a needle, it does not take w ich 
dirt to block the eye, but until you get this tittle amouri out, 
the needle is useless for sewing, regardless of the other dirt 
around the needle. When you look in a nose an< ^ see ~-i obvious 
large deviated septum or spur on the door, tills i> not nearly 
so bad as that gentle little compensatory curve o the septum, 
situated far back, and at the top of the septum. ,on can hardy 
see this curve, especially if the turbinates ar r swollen; h' J ■ 1 
you shrink the turbinates with a solution r. cocsis. t en you 
can see this deflection, or obstruction. As i said be ,,rt -' 
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tie blockage in this area does more harm than the big, obvious 
deviation below. The patient seems to get plenty of air under 
the inferior and mid-turbinate, but yet he says he has a feeling 
of stuffiness up high, and he may complain of a musty smell. 
This is one of the most sensitive areas in the body, and if you 
don’t believe it, just try to probe it on yourself. It is amazing 
how excruciatingly painful just the slightest pressure can be. 
That is why so many doctors do not get this area separated, 
for the patient won’t let him place the probe there; but it is 
imperative that you cocainize this area, so wait for a minute 
or two until the cocain takes effect, and then place a fresh 
probe, with a little 10 per cent cocain, further up. When you 
hear a clicking sound, like that of two glued pieces of paper 
pulled apart, then you know you have let air into this area, 
and the patient gives a sigh of relief and says, “Why this is 
the best I have breathed through my nose in months.” Al¬ 
most immediately, the pain on the top of his head, or behind 
his ear, or back of his neck, is relieved. It is very spectacular, 
and this is a good sign you have hit the spot. 

Sometimes just one treatment is sufficient to relieve a pa¬ 
tient for several months, or you may have to do this every 
day or so for several times. He can be given a mild spray, of 
chloretone inhalant, or your own pet Rx, but the best way to 
give this patient permanent relief, is to do a thorough submu¬ 
cous resection of the septum. 

It is not necessary to describe this operation, except to say 
you must get that little curve up high and back in the ethmoid 
region, and to do that it is necessary to resect the septum below 
and front. Many beginners do a partial submucous resection, 
get a perforation, and stop, or think they have done a com¬ 
plete submucous resection. Not so; you might just as well 
have done nothing so far as relieving this type of headache. 
It is not a difficult operation to do, but it is a tricky one; like a 
game of golf, you must be accurate and complete the stroke 
all the way through to shoot par. 

When a patient tells you he has had a submucous resection 
operation, don’t believe him; look for yourself, even if it has 
been done by the best surgeon in “Podunk”, or even if it has 
been done twice. There is one thing that seems to be avoided 
in the literature on surgery, and that is the criticism of poor 
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a lot of factors that come into play. When the swamp dries- 
up, the turtles, mosquitoes, and water lilies die, so when the 
ethmoid sinus gets aerated and drained, the streptococci and 
other germs diminish too. I believe it was Hippocrates, years 
ago, who advocated good drainage and aeration, wherever 
there is blockage to infection. 

Sometimes the patient may have a definite chronically in¬ 
fected ethmoid condition. If so, one has to use his judgment 
as to whether to take off the superior turbinate, or do a par¬ 
tial ethmoideetomy. I have a great deal more respect for the 
ethmoid cells than I did as an intern. Now I leave them 
alone, but if they are definitely destroyed and cystic, it may 
be necessary to remove or open them; for an infected hidden 
ethmoid cell may suffice to keep in action the entire toxic syn¬ 
drome, if it cannot have drainage. 

A submucous resection is easier to do under local anesthesia, 
rather than under general anesthesia, but children and some 
adults require a general anesthesia. I believe this operation 
should be done early in life rather than late, as formerly ad¬ 
vocated. No harm can be done after 10 years of age; also, I 
think all asthmatic patients should have this operation done, 
whether they have headache or not. 

As for the medical treatment of this type of headache, I 
am sure you are familiar with the best of modern drugs. Nat¬ 
urally, we want to give these people relief, but no drug seems 
to woi'k too well, not even demerol or morphine, but cocainiza- 
tion of the sphenopalatine ganglion area will relieve most pa¬ 
tients of pain for an hour, if not for a longer period of time. 
All of my extreme cases have had the “pharmacopoeia thrown 
at them”—histamine de-sensitization, anti-histamine, estro¬ 
gens, nicotinic acid, vitamins, diets, ergotamine tartrate, am¬ 
phetamine, cortone, and the vasodilators. Probably as good 
as any is a cafergot suppository, a dark quiet room and a 
warm bed. A drink of bourbon is better than a cigarette any 
time. The best prophylactic I know is to avoid getting chilled, 
or a cold, or an emotional upset. 

I must mention virus as a type of infection in this area to 
be treated, since recent research has already produced an as¬ 
tonishing array of hitherto unknown viruses. At the last offi- 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES. 

(Secretaries of the various societies are requested to keep this 
information up to date). 


AMERICAN OTOLOGICAL SOCIETY. 

President: Dr. Wm. J. McNally, 1509 Sherbrooke St., West Montreal 
25, Canada. 

Vice-President: Dr. John R. Lindsay, 950 E. 59th St., Chicago 37, Ill. 
Secretary-Treasurer: Dr. Lawrence R. Boies, University Hospital, Minne¬ 
apolis 14, Minn. 

Editor-Librarian: Dr. Henry L. Williams, Mayo Clinic, Rochester, Minn. 
Meeting: Seignory Club, Montebello, P. Q„ Canada, May, 195G. 

AMERICAN LARYNGOLOGICAL ASSOCIATION. 

President: Dr. LeRoy A. Sehall, Boston, Mass. 

First Vice-President: Dr. Henry M. Goodyear, Cincinnati, Ohio. 

Second Vice-President: Dr. Robert E. Priest, Minneapolis, Minn. 
Secretary: Dr. Harry P. Schenck, Philadelphia, Pa. 

Treasurer: Dr. Fred W. Dixon, Cleveland, Ohio. 

Meeting: Statler Hotel, Washington, D. C., May 3, 1957. 

AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC. 

President: Dr. Dean M. Lierle, Iowa City, Iowa. 

President-Elect: Dr. Percy Ireland, Toronto, Canada. 

Secretary: Dr. C. Stewart Nash, 277 Alexander St., Rochester, N. Y. 
Meeting: Mount Royal Hotel, Montreal, Canada, May, 1956. 

AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY. 

Chairman: John R. Lindsay, M.D., Chicago, Ill. 

Vice-Chairman: James W. McLaurin, M.D., Baton Rouge, La. 

Secretary: Hugh A. Kuhn, M.D., Hammond, Ind. 

Representative to Scientific Exhibit: Walter Heck, M.D., San Francisco, 
Calif. 

Section Delegate: Gordon Harkness, M.D., Davenport, Iowa. 

Alternate Delegate: Dean Lierle, M.D., Iowa City, Iowa. 

AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY. 

President: Dr. Algernon B. Reese, 73 East 71st St., New York 21, N. 
Executive Secretary: Dr. William L. Benedict, Mayo Clinic, Rochester, 
Minn. 

AMERICAN BRONCHO-ESOPHAGOLOG1CAL ASSOCIATION. 
President: Dr. Daniel S. Cunning, 115 East 65th St., New York 21, N. Y. 
Secretary: Dr. F. Johnson Putney, 1719 Rittenhouse Square, Philadel¬ 
phia, Pa, 

Meeting: Sheraton Mount Royal Hotel, Montreal, Canada, May 15-16, 
1956 (afternoons only). 

AMERICAN BOARD OF OTOLARYNGOLOGY. 

Meeting: Palmer House, Chicago, Ill., October, 1956. 
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THE MANAGEMENT OF FACIAL PARALYSIS 
ASSOCIATED WITH FRACTURES OF 
THE TEMPORAL BONE* 

J. H. Maxwell, M.' D.,f 
and 

J. E. Magielsri, M.D.J (By invitation), 

Ann Arbor, Mich. 


Definitive surgical treatment of facial paralysis due to 
basilar skull fracture is necessary in certain instances; and 
in these few properly selected cases, it may be accomplished 
with gratifying results. 


Facial paralysis associated with acute head trauma indi¬ 
cates temporal bone fracture in nearly every instance. It is 
usually accompanied by bleeding from the ear on the 
side and rather rarely by cerebrospinal otorrhea. 

The incidence of facial paralysis produced by acute head 
injury is somewhat difficult to determine, but a review of re¬ 
ported series of cases would indicate that it is relatively high 
if one considers only the middle and posterior fossa fractures. 
Grove 1 reported 29 cases of facial paralysis in his’series of 
211 skull fractures (14 per cent). In his exhaustive-review 
of the literature pertaining to fractures of the petrous bone, / 
he cited the statistical studies of many authors. He said; "Ac- ' 
cording to the statistics of Siebenmann, Brunner, Voss, art'd 


involved 


* Read at the Meeting at the Middle Sectlon^Xlherlcan Laryngologlcal, 
Rhtnotoglcal and Otologica) Society, Inc , Cincinnati, o , 'Jan 16, 1956. 

t "Professor of Otolai yngology. University of Michigan Medical School. 
1 Asst Professor of Otolaryngology, University of Michigan Medical 
School. 


Editor's Note; This ms. received in Laryngoscope Office and accepted 
for publication, April 16, l95(r 
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Ulrich, transverse fractures cause a facial paralysis in about 
50 per cent of the cases, and in the longitudinal variety in 
from 10 per cent to 18 per cent.” A much higher incidence 
was recorded by Davis 2 who reported peripheral facial paraly¬ 
sis in 46 per cent of middle fossa fractures. 

Even in large series of unseiected cases of acute head in¬ 
jury, the incidence of facial paralysis is considerable. Turner 2 
reported 46 instances in his series of 1550 acute head injuries 
of all types. With the exception of the olfactory nerve which 
was injured in 119 instances, it was the ci'anial nerve most 
commonly involved. In a series of 600 cases of head injury, 
Russell 1 found that facial paralysis occurred 17 times. It was 
interesting to note that this represented about one-fifth of the 
cases in which there had been bleeding from the external ear. 

The most common type of skull fracture which may involve 
the facial nerve is one in the floor of the middle fossa. Row- 
bothanT' states that in his experience, these are more apt to 
extend from the vault to the base than to be confined to the 
base alone. They may start in the temporal squama or the 
parietal bone and extend through the mastoid into the middle 
ear. Rowbotham states that the facial nerve is usually injured 
distal to the geniculate ganglion. Ulrich 0 stated that when the 
facial nerve is injured, the injury is in the region of the genic¬ 
ulate ganglion. Because of the strong buttress effect of the 
petrous pyramids, fracture lines extending from the vault are 
apt to be deflected horizontally along the anterior border of 
the petrous. Such horizontal fractures occur much more fre¬ 
quently than transverse fractures; thus the middle ear is in¬ 
volved much more commonly than is the otic capsule. The 
transverse fractures are primarily posterior fossa fractures 
which have resulted from terrific force applied through the 
condyles. 

Kettel 7 describes two types of transverse fractures: the in¬ 
ternal which involves the internal auditoi*y canal and the 
cochlea; and the external which passes through the cochlea, 
vestibule, and Fallopian canal. In these, there is no tearing of 
the tympanic membrane and hence no bleeding from the ex¬ 
ternal auditoi-y canal, although there may be a hemotym- 
panum. 
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Gurdjian 8 describes eases of combined transverse and longi¬ 
tudinal fractures that have come under his observation. In 
such fractures, there may be wide variations in the neurologi¬ 
cal signs, depending upon the position and extent of the frac¬ 
ture lines. 

Ramadier and Causse 0 describe an unusual type of fracture 
confined to the mastoid process which could involve the ex¬ 
ternal canal and middle ear, injuring the facial nerve in its 
vertical course. 

Facial paralysis complicating fractures of the temporal bone 
may be immediate or delayed. The immediate paralyses ob¬ 
viously denote a direct injury at the time of fracture which 
may represent laceration, stretching, or compression of the 
nerve by bone fragments. The delayed cases may be due to 
edema and hemorrhage, or, still later and less commonly, to 
infection. 

There is an abundant literature on all aspects of skull frac¬ 
tures. Even a cursory l-eview of articles dealing with frac¬ 
tures of the temporal bones is beyond the scope of this pre¬ 
sentation. For the present purpose it has seemed sufficient to 
cite authoritative descriptions of the most common types of 
temporal bone fractures, and to note accepted opinions regard¬ 
ing the frequency of associated paralysis and the most com¬ 
mon sites of injury to the nerve. 

More important, perhaps, in consideration of the cases to 
be presented at this time, is a brief discussion of the progno¬ 
sis of facial paralysis produced by a fracture through the 
temporal bone. 

Kahn 10 and Gurdjian 8 agree that about 90 per cent of these 
cases recover completely, or at least quite adequately. Per¬ 
haps three or four of the remaining 10 per cent suffer com¬ 
plete and pei'manent paralysis, while the rest have poor or 
inadequate return of function. Kettel,' after an ..exhaustive 
study of the subject, concluded that of the immediate paraly¬ 
ses, 75 per cent of patients recovered completely; 15 per cent 
showed partial recovery, and in 10 per cent massive paralysis 
remained. 

In Grove’s 1 series of cases, there were 29 instances of facial 
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paralysis of which five were due to transverse fractures, or 
at least fractures which extended through the labyrinth, and 
21 due to longitudinal fractures. In one transverse and in 
five longitudinal fractures, the paralysis was complete and 
permanent. The others “either improved or cleared up com¬ 
pletely.” 

Rowbotham 5 states that at least 90 per cent of cases recover. 
In his experience, only one case in 30 failed to recover, and 
that was in an individual who had a fracture through the 
internal auditory canal. He states that the "favorable cases 
show signs of improvement within two months and usually 
within two or three weeks.” Rowbotham 5 declares further 
that “an incomplete injury of the facial nerve may later lead 
to facial spasm, a condition equally as disabling, and probably 
more disfiguring than facial paralysis.” He concludes that al¬ 
though theoretically, routine decompression should be done in 
all cases, particularly the delayed ones, early operative in¬ 
terference is contraindicatd because of the high percentage of 
good spontaneous recoveries; however, he does advocate ex¬ 
ploration of the nerve regardless of electrical reactions, after 
three months, in those patients who have shown no improve¬ 
ment. 

Russell 4 expects spontaneous recovery of all forms of facial 
paralysis after injury, and does not mention decompression 
or other surgical procedures to alleviate the condition in his 
chapter in Brock’s text. 

Spurling 11 states that the prognosis for complete recovery 
of immediate cranial nerve palsies, due to skull fracture, is 
poor. 

Browder 12 states lhat “except in rare instances when facial 
paralysis results from direct trauma to the facial nerve, surgi¬ 
cal intervention is contraindicated. Satisfactory recovery may 
be expected to follow massage and electrical stimulation of the 
paralyzed muscles.” 

Turner 15 studied 70 consecutive cases of traumatic facial 
palsy of which 36 were immediate and 34 were delayed from 
two to eight days after injury. Of the latter group, 22 were 
partial and 11 were complete. In the delayed cases one patient, 
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who developed an acute otitis media on the fifth day, failed to 
recover any function of the facial muscles, and two had in¬ 
complete recovery with mass motion after six and eight 
months. Of the 36 immediate cases, 19 complete and 17 par¬ 
tial, six had incomplete recovery which started at three 
months, and three remained completely paralyzed. 

If the prognosis of facial paralysis due to skull fracture is 
good for spontaneous recovery in 90 per cent of cases, and 
this seems rather high after reviewing the literature on the 
subject, there is still that 10 per cent of such patients in whom 
surgical intervention is indicated when the lesion is surgically 
accessible. By careful assessment of the individual cases, the 
otologist should be able to select with discrimination those pa¬ 
tients in whom exploration of the Fallopian canal is required. 

The selection of patients for such a procedure demands care¬ 
ful attention to the details of history and examination. One 
must ascertain whether or not there was bleeding from the 
external ear at the time of the accident and if the paralysis 
was immediate or delayed, for nearly all patients who experi¬ 
ence a delayed paralysis proceed to a satisfactory spontaneous 
recovery. Since specific information regarding the time of 
onset of the paralysis is too frequently omitted in the history 
of referred patients, it is felt that, generally speaking, a three 
months' waiting period is advisable before consideration of 
surgical intervention. Any physiologic block or neuropraxia 
should have recovered by that time. In most reported series 
of cases complete or satisfactory spontaneous recovery, if it 
is going to occur, is manifest in four to eight weeks. If, how¬ 
ever, a response to Faradie stimulation which was previously 
absent has become demonstrable at the end of three months, 
further delay may be indicated but is probably inadvisable, 
for in such patients the degree of spontaneous return of func¬ 
tion is likely to be unsatisfactory. The waiting period of three 
months does not militate against a good result from decom¬ 
pression, nerve suture, or nerve graft if such should be found 
necessary. • i . 

Examination should include careful otoscopic observation, 
Roentgenograms including Stenver’s views, tuning fork and 
audiometric hearing tests, vestibular tests, percutaneous Far- 
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adic stimulation, and tests for laerimation, taste, and saliva¬ 
tion. In late cases, muscle responses to galvanic stimulation 
must be determined also. 

Transverse fractures through the labyrinth resulting in 
facial paralysis with complete loss of cochlear and vestibular 
function usually carry a bad prognosis, for the site of nerve 
injury is likely to be inaccessible for repair in continuity. In 
these instances, substitution anastomoses with the hypoglos¬ 
sal or spinal accessory nerves may be required. Occasionally, 
however, repair in continuity in such a case may be possible if 
the transverse fracture is of the external type as described by 
Kettel. 7 An example of this type is described in Case B. 

Roentgenograms will usually demonstrate well a transverse 
fracture, but a longitudinal one may be more difficult to de¬ 
tect. Oblique films of the temporal bones are most apt to show 
those fracture lines extending from the vault into the middle 
fossa. 

If cochlear and vestibular functions are preserved in a pa¬ 
tient with facial paralysis due to temporal bone fracture, the 
facial nerve lesion is probably in a surgically accessible re¬ 
gion. 

The most valuable single test of facial nerve function has 
been Faradic stimulation. If good response to Faradism can 
be obtained, even if the use of 40 volts is required, the progno¬ 
sis for at least some degree of spontaneous recovery is good. 
If the Faradic response is absent, it does not indicate the se¬ 
verity of the lesion. I agree with Kettel 7 who states that “a 
positive response may be a good prognostic sign, but nothing 
final can be deduced from a negative reaction.” Electromyo¬ 
graphic studies are valuable, but have not proved to be in¬ 
fallible. They have been of value during the period of wait¬ 
ing, for responses may be obtained prior to those induced by 
Faradism. 

When, after three months, or better at an earlier date if 
the patient’s general condition is good, if the paralysis has re¬ 
mained complete and there is complete reaction of degenera¬ 
tion, surgical explox-ation must be considered. At this time the 
localization of the lesion must be determined as accurately as 



MAXWELL & MAGIELSKI: FACIAL NERVE INJURIES. 605 


possible. Tests for choi-da tympani and stapedius nerve func¬ 
tions are valuable. For the stapedial nerve test, the binaural 
stethoscope is used as described by Tschiassny. 1 * 

Since taste testing for chorda tympani function has been 
unsatisfactory in many instances, we have been using in ad¬ 
dition a technique for measuring the salivary secretion of the 
submaxillary glands. In this procedure, a No. 60 polyethelene 
catheter is placed in Wharton’s duct on each side, The patient 
is asked to suck on a lemon for five minutes, during which time 
the output of saliva is measured. In cases of absent chorda 
tympani function we have found, as would be expected, a 
marked decrease in the amount of saliva secreted on the in¬ 
volved side. One reason which may account for some unre¬ 
liability of testing taste on the anterior two-thirds of the 
tongue, to determine the function of the chorda tympani nerve, 
is explained by Crosby. 11 She states that in embryological de¬ 
velopment some fibers of the glossophai-yngeal nerve may be 
drawn forward in the tongue and serve to conduct gustatory 
impulses in the absence of chorda tympani innervation. 

When surgical exploration with anticipated nerve repair by 
decompression, end-to-end suture, or grafting is contemplated, 
the most important determination will be in regard to the 
function of the lacrimal gland. The Schemer test is very sat¬ 
isfactory, but much information can be gained from obseiwa- 
tion of lacrimation after irritating the nasal mucous mem¬ 
brane, either chemically or by means of a cotton tipped ap¬ 
plicator. If there is a dry eye, and particularly if this is asso¬ 
ciated with loss of cochlear and vestibular function, explora¬ 
tion will probably be fruitless and nerve repair impossible, ex¬ 
cept by means of substitution anastomosis. Normal tearing 
indicates a lesion distal to the geniculate ganglion which 
should be accessible and amenable to surgical repair in con¬ 
tinuity. 

Usually a radical mastoidectomy is required, but in some in¬ 
stances simple mastoidectomy may permit of adequate expos¬ 
ure (see Case 1). This, of course, may be anticipated if it can 
be shown that the lesion is distal to the branch of the facial 
nerve supplying the stapedius muscle. In some cases, a modi- 
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fied radical mastoidectomy will be required. Every effort 
should be made to preserve the patient’s residual hearing. 

After such careful evaluation, one can proceed with some 
confidence in those patients in whom surgical intervention is 
deemed advisable. 

Examples of facial paralysis demonstrating different types 
of nerve injury produced by temporal bone fractures will be 
presented in three case reports. The surgical technique used 
in each case was different from the others, and depended upon 
the pathological condition present. 

Case 1: D. LeV., No. 811177, a white male, aged 22, was admitted to 
University Hospital on May 18, 1955, because ol a complete right periph¬ 
eral facial paralysis. On February 24, 1955, he had sustained a severe 
head injury with a linear fracture in the right temporal region from an 
automobile accident. It was reported that the facial paralysis had been 
immediate and that there had been bleeding from his ear at the time. 

Routine objective examination of the pharynx, nose, and left ear re¬ 
vealed no significant pathological changes. The right tympanic membrane 
was intact although somewhat retracted, and the external auditory canal 
appeared to be normal. An audiogram showed hearing that was slightly 
depressed but nearly normal. The vestibular function was normal on 
caloric stimulation. He had a complete right peripheral type of facial 
paralysis with complete reaction of degeneration. No response was ob¬ 
tained on percutaneous stimulation with Faradic current of 40 volts. 
Other than the facial paralysis there was no neurological deficit. The 
patient had retained sense of taste on the anterior two-thirds of his 
tongue. 

Roentgenograms revealed a fracture line in the right temporal region, 
which extended downward into the mastoid. The mastoid process ap¬ 
peared to be normally aerated (see Fig. 1). 

Because of the continued complete peripheral facial paralysis which 
apparently had its onset at the time of the injury, the complete reaction 
of degeneration and absence of injury to the otic capsule, indicating that 
the traumatic lesion to the facial nerve was accessible, surgical explora¬ 
tion with an effort to effect nerve repair was advised. 

On May 20, 1955, approximately three months after injury, a right 
mastoidectomy was performed. There was no evidence of any infection 
in the large pneumatic mastoid process. The fracture line was clearly 
visible as it extended over the mastoid cortex to the upper portion of the 
external auditory canal. In enlarging the aditus ad antrum, it was noted 
that the fracture had extended into the fossa incudis. After removal of 
the mastoid tip, the facial nerve was exposed throughout its vertical 
course and appeared to be normal up to 'the pyramidal segment. Further 
exploration in the region of the fossa incudis revealed that the short 
crus of the incus had been dislodged and that there were small spicules 
of bone in the region of the fossa, which were compressing the facial 
nerve. After removing these spicules the exposed nerve in this region 
appeared to be compressed to about oue-Lii.rd its normal size (see Fig. 2). 

A little further rotation of the incus without disarticulating it, per- 




Ropntirpiioffnms demonstrating: the fracture lm»> m the t^mpoial squama extending Into the masto d process fndi 
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Fg: 2 Case 1 Photograph taken dining operation atter completion of 
mastoidectom} and exposure of facial nerve 
Arrows indicate 1 Horizontal semicircular canal, 2 Mastoid tip, 3 Ver^ 
tical course of facial neiie, 4 Compressed nerve at pyramidal segment, 
G Incus, 6 Clevated short crux of incus 



F g 3 Case 1 Photogmph taken at end of operation showing bulging 
of facial nerve aftei slitting the sheath 

Arrows indicate 1 Horizontal semicircular canal, i Mastoid tip, 3 Ver¬ 
tical course of facial nerve with sheath opened, 4 Bulging pyramidal seg 
ment of facial ner\e, 5 Incus, 6 Middle ear cavity 
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mitted sufllcient exposure to uncap the facial nene In Its entlio intin 
tympanic course and to examine the ossicular chain, which was found 
to be intact The nerve had an essentially normal appeal ancc except 
in its pyramidal segment Under magnification the sheath of the nerve 
was slit from the stylomastoid foramen upward throughout its intra* 
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Fiff. 5 A. Fig-. 5 B. 

Fig. 5. Case 1. Photograph o£ patient taken 3 months after operation showing further improvement. 
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By June 22, 1955 (one month postoperative) the patient showed con 
siderable return of function He could close his eye tightly but did not 
have as much power on the operated side of the face as he did on the 
normal side (see Fig 4) There had been preservation of the preopera¬ 
tive hearing 

He was last examined on August 8, 1955, at which time his general 
condition was excellent Functional return of facial muscles was ade 
quate but not complete, in that there was weakness of the lower Up, 
weak frontalis action, and a little mass motion (see Fig 5) The audio 
gram showed nearly noimal hearing as seen in Fig 6 


D. L*. #311177 


D. Le, #811177 
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Tig- G Case 1 Pre operative adiogram 5-2-55 Post-operative audio- 
gram 8-5-55 


Case 2 R W, No 736200, a white male, aged 14, was admitted to the 
University of Michigan Hospital on Sept 20, 1952, with an acute head 
intury Earlier the same day a jack had slipped, allowing the car on 
which he was working to fall on his head Examination revealed a par 
tial left peripheral type of VIItli neive palsy, paralysis of the left Vth and 
Vlth cranial nerves and of the right second and third cranial nerves 
Radiographs of the skull demonstrated multiple fractures on the right 
side and a fracture on the left side extending from the left tempero- 
parietal area into the mastoid (see Fig 7) 

During the next four days the facial paralysis became complete Oto 
scopic examination levealed a deformity of the ie|t external auditory 
canal in its supra posterior aspect The left tympanic membrane was dull 
but intact Tuning fork and audiometric tests demonstrated a mixed 
type of deafness on the left side with an air threshold averaging 53 db 
loss for the speech fiequencies 

On Oct. 30, 1952, the facial paralysis was still complete, and there was 
complete reaction of degeneration (see rig 8) Electromyography indi¬ 
cated complete denervation of the left facial muscles Testing with Fara- 
die current up to 40 volts failed to elicit any facial response Decom¬ 
pression of the facial nerve was advised 


t 
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At operation, performed on Oct. 31, 1952, a fracture in the left temporal 
squama was found extending into the mastoid bonet and through the 
posterior superior aspect of the external auditory canal. The fracture 
also extended through the pyramidal segment of the Fallopian canal, 
then through the tegmen of the middle ear lateral to the geniculate gang¬ 
lion, and then forward toward the petrous apex. The incus, which had 
been dislocated anteriorly by the injury was removed. After the com¬ 
pletion of a modified radical mastoidectomy, decompression of the facial 
nerve was accomplished by slitting its sheath. The nerve appeared to be 
normal from the stylo-mastoid foramen up to the pyramidal segment, but 
in the intratympanic portion it was grossly edematous and bulged through 
the opened sheath. 

The patient had an uneventful convalescence and was discharged from 
the hospital on the eleventh postoperative day. Four weeks after operation 
facial movements were first noted and gradually improved to a maximum 
during the next four weeks. His most recent examination on Sept. 



L«fl mn-VIm RIgbt 

An Conduction X Air Conduction o 

Bono Conduction < _ Bono Conduction > 

Indlcoto Metklng Utod, Bono Conduction T«tti_ 

Air Conduction Tooto 


R. V. #736200 



Bono Conduction _ <__ Bono Conduction >_ „ 

Indlcoto Working U»od. Bono Conduction Tort*_ 

Air Conduction Tooto _ _ 


Fig. 10. Case 2. Pre-operative and post-operative audiograms. 


2, 1955, indicated good symmetry of the face in repose. He was able to 
close both eyes tightly and to show his teeth, purse his lips, and wrinkle 
the forehead on one side as well as on the other (see Fig. 9). There was 
minimal mass motion and a slight spasmodic tic of the upper and lower 
lip on the operated side. An audiogram on this date showed an air 
threshold of 31 db average loss for the speech frequencies in the left ear 
(see Fig. 10). The mastoid cavity was healed and dry. 

Case 3: L. M„ No. 811204, a white male, aged 34, entered the Univer¬ 
sity of Michigan Hospital on May 30, 1955, because of a left facial paraly¬ 
sis. He had been well until Dec. 17, 1954, when he fell about 12 feet 
from the top of a boiler on which he was working. He struck a scaffold, 
fracturing his left shoulder and then struck the left side of his head on 
the floor, which caused a skull fracture. It was reported that he was un¬ 
conscious for about five days and that he bled from the nose, the left eye, 
and the left ear. There was no history of cerebro-spinal otorrhea. The 
patient was told that the paralysis of the left side of the face was im- 
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mediate Since the accident the patient had been deaf in the left ear 
but had not noted any dizziness 

Routine examination of the pharynx nose and right ear revealed no 
significant pathological changes Tlieie ms no paialysis of the tongue 



FifT 11 Case 3 Pre operatue photograph sho\ ln^, Wt facial paralyse 
and obalous tearing of left e>e 


palate or laryn\ Thete was a deformity of the left external auditory 
canal appearing as an angular irregularity in its posterior aspect at the 
annulus where there was a little granulation tissue but no zrens nun- 
lent exudate The p itient had a complete peripheral Mt racial paralr 
and no response of the facial musculature could be el died with 40 tti’- 
ot Faradlc cuirent applied through the si In tree rig. II) The left 






Fig. 12. Case 3. Roentgenograms demonstrating the fracture i n the left parietal bone and the fracture line in the left petrous. 
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was moist, and the Schemer test showed lacrimation in the left eye that 
exceeded that in the right. There was also a loss of taste on the anterior 
two-thirds of the tongue on the left side. Functional tests demonstrated 
normal hearing on the right side, but total deafness on the left. No 
labyrinthine response was obtained after 40 cc. of ice water had been in- 
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jected into the left external canal dunng a period nt 40 seconds. There 
was neither spontaneous nystagmus nor past pointing. 

X-ray studies demonstrated a comminuted fracture of the left parietal 
bone without depiession, and a fracture line which extended into the 
left petrous hone (see Fig. 12). 

Because of the complete paralysis of the face of over five months' 
duration, which had been apparent immediately after the accident, and 
because of the marked tearing m the left eye and the defoimity of the 
bony external auditory canal, it was felt that the facial nerve had been 



Fig 14 Case 3 Photograph at completion of operation showing nerte 
graft sutured in place 

Arrows indicate 1 Fiacture site across horizontal canal. 2 Xerve emit, 
3 Pioximal stump of facial ner\e, 4 Distal stump of facial nerve 
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injured at a point distal to the geniculate ganglion in spite of the obvious 
fracture through the otic capsule, the total deafness and the loss of 
vestibular function. 

On June 1, 1955, a left radical mastoidectomy was performed. It was 
found that the patient had a large pneumatic mastoid, which contained 
old blood but was free from any evidence of suppuration. Two widely 
separated fracture lines were noted in the temporal squama. The frac¬ 
ture had extended into the tegmen of the mastoid, where there were 
spicules of bone lying attached to discolored dura. As the antrum was 
excavated, a wide fracture line through the horizontal semi-circular canal 
and into the vestibule was visualized. The region of the intra-tympanic 
segment of the Fallopian canal was occupied by a mass of scar tissue. 
After completing the radical mastoidectomy, scar tissue in the region 
of the intra-tympanic portion of the facial nerve was removed, and it 
was found that the nerve had been severed just distal to the geniculate 
ganglion (see Fig. 13). A small stump of rather normal appearing nerve 
was preserved at this point, and the distal stump of the nerve was found 
just below its pyramidal segment. The ossicular chain had been dis¬ 
rupted, and all the ossicles including the displaced stapes were found in 
the middle ear. A 2 cm. free graft from the great auricular nerve was 
used to bridge the dehiscence in the facial nerve (see Fig. 14). Applica¬ 
tion of this graft was difficult because of the extremely short stump at 
the geniculate ganglion. 

The patient’s postoperative convalescence was uneventful. The wound 
remained clean and free from evidence of suppuration. 

At the time of the patient’s last examination, on Jan. 3, 195S, the ear 
was dry. The patient stated that his face had felt slightly different dur¬ 
ing the past month and that he was having less difficulty in talking. On 
attempted forceful closure of the eyes, the corner of the mouth would ^ 
elevate. Apparently he was experiencing the first bit of functional return 
since operation, which was seven months prior to this examination. 

SUMMARY. 

Case reports of three patients suffering from complete pe¬ 
ripheral facial paralysis due to middle fossa fractures have 
been presented. 

One, Case 1, had nearly normal hearing pre-operatively. The 
operation was a simple mastoidectomy with removal of bone 
fragments at the pyramidal segment of the facial nerve, and 
decompression of the nerve from the geniculate ganglion to 
the stylo-mastoid foramen. Decompression of the intra-tym- 
panic portion of the nerve was accomplished after further 
elevating the displaced short crus of the incus and deepening 
the fossa incudis to create space through which to operate. 
The postoperative hearing is nearly normal. Although com¬ 
plete return of function of the facial muscles did not take 
place, there was marked improvement, which began five days 
after operation and had reached a fairly satisfactory level two 
months later. 
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In Case 2, the patient had multiple cranial nerve palsies and 
a delayed facial paralysis. The longitudinal fracture appar¬ 
ently extended to the region of the Gasserian ganglion. Pre- 
operatively, there was a mixed type of deafness with 53 db 
loss in the speech frequencies. The operation was a modified 
radical mastoidectomy, and decompression of the facial nerve. 
Return of function of the facial muscles began about four 
weeks postoperatively. The patient continued to have percep¬ 
tive hearing loss of 31 db in the speech frequencies, but there 
was considerable improvement over the preoperative level. 

Case 3 was that of a patient who had a fracture through 
the labyrinth and cochlea. The facial nerve was severed in its 
intratympanie course. Repair was accomplished after debride¬ 
ment of the nerve ends and the use of a 2 cm. free graft 
from the great auricular nerve. A radical mastoidectomy was 
required. At the time of this writing, January 4, 1956, just 
seven months postoperatively, the patient is showing his first 
signs of return of function by his ability to move the comer 
of his mouth slightly. There appears to be better tone in the 
facial tissue, and the patient has noted less difficulty with 
speedt during the past month. If an excellent result were to 
be obtained, I believe that the first signs of returning func¬ 
tion would have appeared earlier. 

It is generally recognized that the prognosis for complete, 
or at least functionally adequate recovery from facial paraly¬ 
sis due to head injury, is good in the vast majority of cases. 
In all probability, surgical intervention need be considered in 
less than 10 per cent of such patients. Such consideration 
must include careful and complete study to determine, insofar 
as possible, the severity of the nerve lesion and its surgical 
accessibility. In properly selected cases, the results of opera¬ 
tion to repair damage to the facial nerve will be beneficial and 
gratifying. If the preoperative hearing is serviceable, every 
effort should be made to preserve it. A ividicnl mastoidectomy 
is not necessary in every case in which operation is required. 

ADDENDA. 

L. M., No. 811204, the patient described in Case 3 was ex¬ 
amined on March 5, 1956, at which time returning function 
was noted (see Fig. 15) and further improvement is likely. 
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AN OTOLARYNGOLOGIC APPROACH TO 
MALIGNANT EXOPHTHALMOS.*' 

Guy L. Boyden, M.D., 

Portland, Ore. 

It is not the purpose of this paper to deal with the etiology 
or pathology of progressive or malignant exophthalmos, but 
rather to review the historical background of the surgical re¬ 
lief of the condition and to bring again to the profession a 
rhinological approach to the problem. Progressive, or malig¬ 
nant, exophthalmos is a serious disorder unless controlled by 
medical or surgical therapy. Not only will it cause blindness, 
if progression goes on, but also corneal ulcer, ophthalmitis, and 
even meningitis and death. 

The first operative procedure which I have been able to find 
in literature was reported by R. Foster Moore 1 in 1920. He 
made an incision through the whole length of the inferior con¬ 
junctival fornix, exposed the contents of the orbit, and with 
forceps picked away piecemeal as much of the orbital fat as 
possible. He estimated that a heaped-up teaspoonful was thus 
removed. Afterwards, the lids were easily approximated and 
were in part sewn together over the cornea, as also were the 
left lids, and by this means both eyes were preserved. 

In 1930, 0. Ilirsch 5 reported a decompression of the orbit 
for progressive exophthalmos by removing the floor of the 
orbit, using the canine fossa approach and entering the antrum 
of Highmore; then removing the floor of the orbit, leaving 
only a narrow strip of bone containing the infraorbital nerve, 
thus protecting the nerve. He also states that to give more 
room, this bone and nerve may be removed, but loss of sensa¬ 
tion or hypesthesia of cheek will ensue. We have never done 
this type of operation, but in talking to Theodore Walsh of 
Washington University School of Medicine, he stated that he 

• Read at the meeting of the Western Section. American Laryngologlcal. 
Rhinological and Otologlcal Society. Inc, San Francisco, Cal., January 21. 
1956. 

Editor’s Note This ms. received in The Laryngoscope Office and accepted 
for publication, March 26, 1956. 
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did one through the canine fossa, but that it did not work, and 
he had to do a Sewall type decompression. 

It was not until 1932 that Naffziger and Jones 3 ’" 1 re¬ 
ported their surgical treatment of progressive exophthalmos 
following thyroidectomy. At that time, they reported six per¬ 
sons who had been operated upon by their method. In these 
articles they established the principal etiological factor in this 
condition. The Naffziger operation is an operation performed 
by neurological surgeons and is described thoroughly in these 
articles. They were the first to explain the pathology of the 
condition, and their histologic sections confirm their opinion. 
The method they employ consists of entrance to the skull 
through the frontal region by means of a transverse incision 
from the temporal fossa of one side to the temporal fossa of 
the other side, going across the fr-onto-parietal region immedi¬ 
ately behind the hairline. The scalp is dissected from the peri¬ 
cranium, and is reflected down, exposing the entire frontal 
bone on both sides, down to the frontal sinus. Bilateral frontal 
flaps are then fashioned, the hinge of each being the temporal 
muscle. A strip of bone is left in the center to stabilize the 
bone flaps when replaced. The dura is now separated, with a 
broad spatula, from the floor of the anterior fossa and down 
the sphenoidal ridge and the base of the anterior clinoid. Then 
the roof of the orbit is removed and the optic nerve is decom¬ 
pressed by removing the roof of the optic foramen. When this 
is finished, the orbital fascia is opened, being careful not to 
cut the frontal branches of the Vth nerve. The entire bony 
roof of the orbit is then removed. (See Fig. 1.) 

In 1935, Swift 3 of Seattle, Wash., reported on Malignant 
Exophthalmos and Operative Approach. He reported one case 
on which he did a modified Kroenlein operation with good re¬ 
sult. 

In 1936, Sewalb read a paper before the Western Section 
of the American Laryngological, RMnological and Otological 
Society , on Operative Control of Progressive Exophthalmos, 
and this was published in the Archives of Otolaryngology. 

In 1939, Kistner 7 reported two cases operated upon by this 
method and one case by the Naffziger method. 
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In 1945, Schall, L. A., and Reagan, D. J., E reported two 
cases operated upon by the Sewall method. In their conclu¬ 
sions they state, “Two cases of malignant exophthalmos are 
presented that were treated by decompression into the sinuses 
following the method proposed by Sewall and first used by 
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Kistner. We agree with Kistner’s conclusions that this opera¬ 
tion is: 

1. Less disfiguring and formidable than the Naffziger opera¬ 
tion. 

2. An actual rather than a potential space is created. 

3. Sometimes the roof of the orbit is occupied by extension 
of air cells which the Naffziger technique avoids entering. 

i. There is no subjective or objective evidence of pulsation 
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in the orbital contents which may follow the intracranial oper¬ 
ation.” 

In the Sewall 9 type of operation, we use the fronto-ethmoid 
technique which was described by him in November, 1926, in 
the Archives of Otolaryngology. Anyone who has done this 
type of operation and removed the lamina papyracea has seen 
the orbital contents bulge into the nasal cavity, and this is 
especially true if during the operation a tear has been made 
into the capsule and fat of the orbit protrudes. It is this fact, 
I am sure, that led Sewall to advocate this type of operation 
for the relief of progressive exophthalmos. It is possible in 
this type of operation to remove the three walls of the orbit; 
also, if need be, one may decompress the optic nerve by remov¬ 
ing the lateral margin of the optic foramen. In this type of 
procedure, one can remove supraorbital ethmoid cells if they 
are present. After the lamina papyracea has been thoroughly 
removed, at least as far back as the sphenoid sinus, and the 
floor of the frontal sinus is entirely removed, the ethmoid 
labyrinth exenterated and the lining of the frontal removed, 
incisions are made by opening into the orbital fascia. Kistner 7 
described three incisions: two anteroposterior incisions, and 
one transverse incision. The anterior posterior incisions are 
placed, one at the lower border of the resected lamina papyra¬ 
cea, the other at the upper border. The transverse cut is 
started at the external limit of the frontal sinus and carried 
internally across the anterior ends of the two previous inci¬ 
sions. Before closing, the mucoperiosteai flap should be placed 
to protect the nasofrontal opening as described by Sewall.” 

We report two cases which are interesting and instructive. 

Case 1: W. H. D., male, age 31, truck driver: First seen June 24, 1947, 
and stated the proptosis was first noticed two months previously. Weight 
loss eight pounds past six months; appetite very good. No tremor noted 
except when hungTy. Examination showed marked exophthalmos of both 
eyes. But right eye worse, inability to close lids, showed the stare peculiar 
to exophthalmos. Proptosis 24 mm. right eye, 21 mm. left eye, October 
10, 1947. There never was any enlargement of right or left lobes of thy¬ 
roid, or of the isthmus. No substernal thyroid. Laboratory findings all 
negative except basal metabolic rate which went to +44. Diagnosis: 
Pituitary-thyroid progressive exophthalmos. Large corneal ulcer on left. 
Left side decompression done November G, 1947; right side decompres¬ 
sion done November 20, 1947. Uneventful recovery; well to present time. 

Case S: Mrs. E. W. Me., age GO. This white female entered Emanuel 
Hospital August 25, 1953, after having been released from the hos¬ 
pital one month previously, at which time a thyroidectomy was done. 
Since discharge, she had had a persistent pain in both eyes, headaches 
over eyes, and especially the left. Exophthalmos progressively getting 
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■worse. Physical examination showed blood pressure 146/96; eyelids were 
sutured together and bandaged. Evidence of thyroidectomy scar. Eyes 
checked by Dr. U'Ren, an ophthalmologist. The diagnosis of progressive 
malignant exophthalmos was made, with intense retro-orbital and perior¬ 
bital edema. Both corneas were ulcerated, particularly the left. On Au¬ 
gust 27 a diagnosis was made of left endophthalmitis with eyeball full of 
pus. On August 29 an enucleation of left eye was done. The patient was 
referred to us on September 29, 1953, with a recommendation for a de¬ 
compression operation of right eye. On examination, we found a deep 
ulceration of about half of the cornea. On October 3, 1953, a decompres¬ 
sion operation was done on the right eye. When through with the opera¬ 
tion, she could close her lids. On the sixth day the ulcer was healed. No 
doubt the left eye could have been saved if seen sooner. Her vision is poor, 
due to the corneal scarring. 

In conclusion, we advise an early decompression for pro¬ 
gressive exophthalmos in order to save eyesight and possible 
death from meningitis. 
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ANNUAL ASSEMBLY IN OTOLARYNGOLOGY. 

The Department of Otolaryngology, University of Illinois 
College of Medicine, announces its Annual Assembly in Oto¬ 
laryngology from October 1 through 7, 1956. The Assembly 
will consist of an intensive series of lectures and panels con¬ 
cerning advancements in otolaryngology, and evening sessions 
devoted to surgical anatomy of the head and neck, and histo- 
pathology of the ear, nose and throat. 

Interested physicians should write direct to the Department 
of Otolaryngology, 1853 West Polk Street, Chicago 12, Ill. 



APC VIRUSES IN RESPIRATORY DISEASES— 
CLINICAL ASPECTS.* 

Robert H. Parrott, M.D.,f 
Befhesda, Md. 

Respiratory diseases of apparently non-bacterial origin 
have been a perennial problem to those dealing with the ill¬ 
nesses of children, of military recruits and of industrial work¬ 
ers. 

May I review with you, certain recent advances in our 
knowledge of these diseases, mainly the work and experience 
of Drs. Rowe, Huebner and Bell, at the National Institute of 
Health, and Dr. Ward, at Johns Hopkins. 

The story as I will review it,* in a sense, had its beginning 
with physicians in your field. In 1952 and 1958, tonsillar and 
adenoid tissues were collected from children undergoing sur¬ 
gery at the Children’s Hospital in Washington, and at several 
other hospitals. These tissues were minced up and placed in 
test tubes for tissue culture in the hope that they would grow 
in vitro and provide a host for the culture of common respira¬ 
tory viral agents. Instead, over 50 per cent of the tissues 
themselves were found to contain viral agents which could 
then be transmitted serially through other tissue cultures. 1 
These viruses and a group of closely related agents are now 
named the adenoidal - pharyngeal - conjunctival viruses for 
which the abbreviation APC is used. At about the same time 
Hilleman isolated, from cases of acute respiratory disease in 
military personnel, a virus called RI-67, which shares the char¬ 
acteristics of the APC group. 2 This group of APC viruses in¬ 
cludes the cytopathogenic agents which were originally iso¬ 
lated from tonsils and adenoids and have subsequently been 

* Revised transcription of a paper read before meeting of the Eastern 
Section, American Laryn go logical, Rhinological and Otological Society, Inc., 
Boston, Mass., January 13, 1956. 

t From the U. S. Department of Health, Education and Welfare, Public 
Health. Service, National Institutes of Health, National Institute of Allergy 
and Infectious Diseases, Bethesda, Md. 

§ Parts of this talk have been published previously in Clinical Proceed¬ 
ings of Children’s Hospital, Washington, D. C„ 11:152-158, 1955. 

Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
publication May 2, 1956. 
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found in conjunctival, pharyngeal and fecal material. The 
human sources of these viruses indicate why the name was 
proposed: they were first isolated from adenoid tissue; human 
conjunctival and pharyngeal material have been the major 
sources of these viruses subsequently. These agents are not 
pathogenic for laboratory animals. They do show a unique 
destructive effect in tissue culture of epithelial tissues, particu¬ 
larly of the serially propagated IleLa cell strain of human 
cervical carcinoma. At least some of the strains cause sim¬ 
ilar effects in monkey kidney and in human embryo fibroblast 
in tissue culture. The viruses are ether resistant, heat labile 
and filterable. Theyjresist antibiotics. Members of the group 
share a group specific soluble antigen which gives a group re¬ 
action in a complement fixation test. This means that by a 
complement-fixation test these types cannot be differentiated. 
The agents do produce a type specific neutralizing antibody 
and on the basis of neutralization tests it can be said that 
there are at least 10 or 11 immunologically distinct types of 
APC viruses. 4 


Serological studies, mainly neutralization tests, indicate that 
over 50 per cent of infants in the G- to 11-monfh age grccr 
show evidence of having been infected with at least one tyre 
of APC virus." There is a sharp rise in evidence of infec'c" 
from ages one to two. There is a less prominent incrvas: .'t 
the number of individuals with neutralizing antibodies :~rz 
ages three to five. Gradually thereafter, there is i.-cmiecc 
evidence of individuals having been infected with at t'jL" c c 
of the virus strains. 


What do these viruses do clinical! 
available yet concerning the clinic; 
APC virus types. Two well studies 
for which the name pharyngo-conju; 
have provided reasonably adequate 
the etiological associations and the 
APC_ infection. 5 '* Evidence that phai 
is etiologically related to Tjpe 3 AP 
facts derived from an epidemiological 
agents invaded the tissues of persons m 
n other words, the individuals shoved 
lesponse; 2 . they were found in the site, 
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sion in the clinical entity, i.e., found in the throat, if the throat 
was infected; in the eye, if the eye was infected; 3. they were 
not present in well persons who were in intimate contact with 
the individuals who had the illness; h- the viruses were pres¬ 
ent in the acute stage of illness, not before and not after; 
5. they were associated consistently with a particular clinical 
entity; and 6. they were not found in other illnesses occurring 
at the same time as the outbreak studied or in sporadic studies 
of many cases of respiratory and other kinds of illnesses. 6 

In addition, recent inoculation of these agents in human 
volunteers has reproduced essentially the clinical entity which 
I will described It is interesting to observe that originally, 
the inoculation of these agents into the nasopharynx did not 
produce clinical illness, but when the material was inoculated 
into the conjunctiva, the characteristic illness was reproduced. 

The first outbreak of Type 3 APC virus infection asso¬ 
ciated with a clinical illness (pharyno-conjunctival fever) 
occurred in a hospital ward and included eight patients. In 
these patients, pharyngitis was a common complaint and find¬ 
ing. Two patients had exudative pharyngitis. Rhinitis was 
a very frequent symptom and sign. High fever lasted for five 
to six days. In six of the patients, cervical lymphadenopathy 
and conjunctival erythema were noted. 

One youngster in this outbreak may be interesting to your 
group, particularly as she had a complicating sinusitis and 
otitis. Most of the other individuals with this infection whom 
we have seen during the summer months do not have these 
complicating features. The patients whom we have seen dur¬ 
ing the winter months seem more likely to have paranasal ob¬ 
structive disease. 

There was lack of severe leukocytosis and toward the end 
of the illness, there was relative leukopenia, with a slight 
lymphocytic predominance. 

Table I summarizes the symptoms and signs that occurred 
in a much larger group of individuals in a summer day camp 
outbreak of this disease. 6 ’ 9 The symptoms included fever, com¬ 
plaint of sore throat, red eyes, headache, malaise, and occa¬ 
sionally aching and a general feeling of malaise which was 
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TABLE 1 


MAJOR FEATURES OF PHARINGOCONJUNCTIVAL FEVER 
IN A CAMP OUTBREAK 


SYMPTOMS 

Frequency 

Tever 

90% 

Soie Throat 

70% 

Reel Ejea 

66% 

Headache 

68% 

"Malaise Weakness 

72% 

SIGNS 

Pi tquenct 

Tevei 102° 104° for 4 o Days 

90% 

Pharjngitis 

75% 

Cervical Adenopathy 

75% 

Posterior 

06% 

Rhinitis 

o0% 

Conjunct!' itis 


Unilateral 

25% 

Bilatei al 

50% 


moie common in oldei people, such as the paients of the chil- 
dien involved Cough was not leally a piominent symptom 
Vomiting, dianhea and epistaxis occuned in a few of the pa¬ 
tients High fevei, lasting foui 01 five days, occuned in al¬ 
most all the patients Pharyngitis consisted piedominantly 
of hypeiplasia and eivthema ol lvmphoid tissue on the pos- 
tenoi phaiynx and on the anteiior pillai s of the tonsillai 
fauces Lymphadenopathy was distnbuted most stnhingly in 
the postenoi ceivical ateas Rhinitis was manifest by lhmoi- 
rhea and by nnld inflammation Conjunctivitis affected one 
01 both eyes, m some instances the conjunctivitis was unilat¬ 
eral initially, and became bilaleial Both the bulbai and palpe- 
bial conjunctiva weie affected with supeificial inflammation 
that was manifest mainly by injection of vessels Theie was 
no piuntis, but theie was a gieat deal of wateiy exudation 
A few patients showed signs of memngismus A few had 
cough, and lonchi could be detected 

The foui majoi clinical fealuies, then, of phaiyngo-con- 
junctival fever aie fevei, conjunctivitis, pharyngitis, and pos- 
tenoi ceivical lymphadenopathy Theie may be seveial com¬ 
binations of these findings in diffeient patients 

Phaiyngo-conjunctival fevei occurs^epidemically and spo- 
ladically ‘ Epidemicity is piobably defined by the degiee of 
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immunity existing in the community or group attacked. It af¬ 
fects all ages, all sexes, although mostly children again, be¬ 
cause of their relative susceptibility"" Among the adult con¬ 
tacts the moth ers were more frequently infected than the 
fathers. This probably also represents a matter of opportu¬ 
nity to have been infected previously. Virus is spread by 
djrect contact almost surely, and probably by respiratory se¬ 
cretions. 

The usual portal of entry is somewhat in question because 
of the points brought up by the human volunteer experiments. 
It is hard to know what is happening in natural infection if 
in an experimental infection one cannot induce the disease by 
nasopharyngeal inoculation. There is a very high attack rate 
among susceptible individuals; in children four to seven year’s 
of age, for example, the attack rate was 72 per cent in the 
summer day camp. There is a low or absent carrier rate; no 
individual who did not have the clinical syndrome showed evi¬ 
dence of infection with the virus. There is evidence of advanc¬ 
ing immunity with age. The incubation period is five to six 
days. The period of communicability is up to nine days. That 
swimming pools play a role in the spread of this disease is 
suggested by the several instances in which outbreaks oc¬ 
curred among persons having contact with camp or neighbor¬ 
hood pools/’’ 10 ' 11 Demonstration of virus in the water has not 
been possible. Two possible explanations for the apparent as¬ 
sociation of pharyngo-conjunctival fever with pools come to 
mind: 7. the pools are a congregating place during the sum¬ 
mer and congregation facilitates direct spread; 2. swimming 
in pool water causes conjunctival irritation and allows ready 
ingress for virus spread by contact with other persons. 

Table II summarizes what we presently know about the 
sources of the other APC virus types. It may be of particular 
interest to your group to know that all of the Types 1 through 
6 have been isolated at one time or another from tonsillar 
and adenoid tissue. Types 1, 2, and 5, have been found fre¬ 
quently, not only by our group but also by other laboi’atories, 
in pharyngeal lymphoid tissue removed at surgery. 12 The ques¬ 
tion of what the viruses may be doing in those tissues is one 
for which I think we have no real answer. One hypothesis is 
that persons undergoing acute infection with these agents 
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TABLE II. 

RESUME OP HUMAN SOURCES OP APC VIRUSES. 


APC TYPE 1, 2, B 

3 

4 

6 7 

8 9 

10 

Tonsils, Adenoids -4* 

+ 

+ 




Febrile Pharyngitis + 

*r 





Pharyngo-Conjunctival 






Fever 

+ 





Acute Respiratory 






Disease 


+ 

+ 



Kerato Conjunctivitis 




+ 


Catarrhal Conjunctivitis 



+ 

/ 

+ 

Poliomyelitis Survey 




+ 



carry the viruses at least for periods of time, in the 
pharyngeal lymphoid tissue. In partial support of this hy¬ 
pothesis is the fact that in the Washington, D. C., area, for ex¬ 
ample, Type 3 virus had never been isolated from a tonsil 
or adenoid until the year when there was a widespread out¬ 
break and widespread occurrence of Type 3 in acute dis¬ 
ease. The next year a few tonsils and adenoids had Type 3 
in them. 

Types 1, 2 and 5 have also been found in less specific febrile 
pharyngitis in children in studies which were not so well con¬ 
trolled clinically as those I have mentioned. 3 ' 13 Type 3 
has also occurred in a few cases of febrile pharyngitis, 3 ' 14 and 
in a disease resembling roseola infantum. 15 Type 4 virus, 
known also as Respiratory Illness 67, or RI-67 virus by Hille- 
man, has been found as "recruit disease,” what the Commis¬ 
sion on Acute Respiratory Disease has called ARD, and in pri¬ 
mary atypical pneumonia-like illness almost exclusively in 
military recruits, Army and Navy. 2 ’ 1 ®' 17 ' 13 ' 10 Type 6 has been 
found in two patients with catarrhal-conjunctival infection 
and mild respiratory symptoms. 10 Type 7 has been found 
in distribution similar to Type 4. 14 Type 8 has been found 
in cases of epidemic keratoconjunctivitis in industrial work¬ 
ers. 21 Type 10 has been found in a case of catarrhal conjunc¬ 
tivitis, 4 Types 9 and 11 were isolated from feces in a survey 
of patients with poliomyelitis-like disease. 4 ' 22 

There’remain many problems in this field. First of all, are 
similar groups of viral agents responsible for many other 





634 


PARROTT: APC VIRUSES. 


respiratory diseases so often seen in practice? Second, con¬ 
cerning this very prevalent group of APC viruses, there are 
many questions which one might ask, for example, what are 
they doing in the tonsils and adenoids? Could they be asso¬ 
ciated with the process of adenoid and tonsillar enlargement? 
What other clinical entities might be associated with APC 
virus infection? What therapy would be indicated for infec¬ 
tion with these agents? In our experience no antibiotic or 
chemotherapeutic agent seemed to have a therapeutic effect 
in the patients studied for the acute uncomplicated illness. 
Those few children who had complicating otitis or sinusitis 
did seem to respond to antibiotic therapy; it was presumed 
in these cases that obstruction of the paranasal orifices allowed 
bacterial infection to occur. 

Another most provocative question is: What are the pos¬ 
sibilities of immunizing human beings against these agents? 
The viruses are very prevalent. There is evidence that they 
are responsible for a large amount of respiratory disease. In 
volunteers, some vaccinated individuals resist challenge with 
the type virus in the vaccine. 23 The agents can be grown read¬ 
ily in tissue culture, and a vaccine has been made and could 
be made on a larger scale. It is not too unlikely that an effec¬ 
tive vaccine might be developed which would eliminate a sig¬ 
nificant amount of respiratory disease. 

In summary the APC, or adenoidal-pharyngeal-conjunctival 
viruses, are newly isolated epitheliotropic tissue culture 
agents. They have been associated predominantly with an ill¬ 
ness named pharyngo-conjunctival fever and with respiratory 
disease in military recruits. If the major features of pha¬ 
ryngo-conjunctival fever, conjunctivitis, pharyngitis, and cer¬ 
vical lymphadenopathy are present, or a combination of them 
is present in the face of an epidemic, I think one can be fairly 
definite about the clinical diagnosis of Type 3 APC infection 
without having a virological diagnosis made. 
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SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

Arrangements have been completed for the joint meeting 
of the North Carolina Society of Eye, Ear, Nose, and Throat, 
and the South Carolina Society of Ophthalmology and 
Otolaryngology September 17, 18, 19, 1956. Headquarters 
will be the George Vanderbilt Hotel, Asheville, North Carolina. 

An unusually attractive program has been arranged, and 
a large attendance is anticipated. 

Asheville, North Carolina, is in the mountains of Western 
North Carolina, and is a particularly beautiful spot in this 
season of the year. 

For further information write Roderick Macdonald, M.D., 
Sec. and Treas., 330 East Main Street, Rock Hill, S. C. 



A NEW METHOD OF BRONCHOSCOPY WITH 
CINEMATOGRAPHY AND PHOTOGRAPHY." 

Jean-M. Dubois De Montreynaud, M.D., 

Roger J. Edwards, M.D., 
and 

Andre-J. Gladu, M.D., 

Reims, France. 

A new French apparatus now permits an endobronchoscopic 
film to be produced in the course of each bronchoscopy. An 
objective record of the specialist’s examination may thus be 
kept, a document which may be studied or discussed in the in¬ 
terest of the patient. 

It would not occur to a radiologist to be content with a 
fluoroscopic examination when he detects a pathological con¬ 
dition of the lungs. The endoscopist, likewise, has felt for 
many years that his reported observations, often recorded in 
considerable haste and illustrated with a diagram (even when 
such a diagram is drawn with the greatest skill and accuracy), 
represents records which are still very incomplete. 

Dr. Paul Holinger, of Chicago,should be credited with 
having produced the first endobronchoscopic films. His films 
are known not only in America but throughout the world, as 
well. With his photographic equipment, endobronchoscopic 
1G mm. color films of rare quality may be made at 16 or 24 
frames per second. In France, Dr. Andre Soulas has used sim¬ 
ilar equipment, obtained in Chicago nearly 10 years ago, to 
produce the first European endobronchoscopic films.’ 0 ’ 11 

As a result of improvements recently achieved with a new 
bronchoscope developed by Fourestier, Gladu and Vulmiere, 
accurate records may now be obtained through post-telescopic 
cinematography, at 16 frames per second, utilizing 8 mm. 


•Travail du Centre Regional de Lutte contre le Cancer (Directcur* Pro- 
fesseur Raymond Leffc\ re), et du Service de Pneumo-Phtisiniogie de 
l’HOpital de Reims (Chef Pierre-M Dubois de Montres naud, MD) 

Editor’s Note This ms received In Laryngoscope Office and accepted 
for publication April 26, 1956. 
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films, which are not expensive, and recently 16 mm. films have 
become possible as well. 2 - 3 

The apparatus, of the usual diameter, is easily handled. For 
this reason, we have been able to do systematic cinematogra¬ 
phy in our service since June, 1954. Every bronchoscopic ex¬ 
amination thus becomes the object for a film, yielding valuable 
objective data, which may later be studied at leisure and 
compared with the rest of the patient’s record. This method 
gives a faithful reproduction of the bronchi, whether normal 
or pathological, and is applied in several Paris hospitals, espe¬ 
cially in the Laennec Hospital (Pr. Et. Bernard), in several 
province hospitals and particularly in the Reims hospital. 

The bronchologist very quickly discovers the secrets which 
allow him to obtain excellent films. When the operator and 
personnel are accustomed to the technique, filming the exam¬ 
ination requires no more time than a normal bronchoscopy; it 
permits excellent illumination during the bronchoscopy, and 
there is no delay in seeing the photographs, which can be in¬ 
spected as often as desired once the film is developed. 

The life-like character of the endobronchoscopic pictures is 
particularly interesting. The normal movements of the 
bronchi are: inspiratory enlargement of the bronchial caliber, 
ascending expiratory movements of the whole bronchial tree, 
transmission of heart beats, suppleness of the mucous mem¬ 
brane; also important changes observed in asthma, cancer, 
etc., or in experimental studies in animals, can be easily fol¬ 
lowed. 

By this method the head of a large hospital service may note 
the state of patients’ bronchi. Formerly this was possible 
only for the bronchoscopist. The same is true for assistants 
and students; the educational nature of these films cannot be 
too strongly stressed. 

At the time of the medical-surgical conference, in an era 
when pulmonary or bronchial resection is essentially conserva¬ 
tive, it is particularly important for the bronchoscopist or sur¬ 
geon to have information which will be useful at the time of 
intervention. 

Systematic endobronchoscopic cinematography will hence- 
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forth permit each patient to have documented observations 
which are actually complete. It is easy for the bronchologist to 
have a small projection room near his office where a projector 
is permanently installed. It takes no longer to run a film than 
to view a series of tomograms. Such endobronehoscopic docu¬ 
ments have considerable interest, not only for the broncholo- 
gists, but also when presenting their work before professional 
societies, bronchial lesions can be shown as well as discussed. 

DESCRIPTION OP THE APPARATUS. 

It was necessary to find a simple means, available to every 
practitioner to combine classical bronchoscopy and photog¬ 
raphy in a simple operation, just as it is possible to pass from 
radioscopy to radiography within a few seconds, through the 
simple adjustment of a cassette. 

Today the problem is solved, and we have an apparatus util¬ 
izing bronchoscopic tubes of the usual diameter, and the usual 
telescopes through which the pictures are taken, with illumina¬ 
tion 200 times more powerful. Photography or cinemato¬ 
graphic recording in every interesting detail mny be made in¬ 
stantaneously with the simple aid of a photographic apparatus, 
or with any commercial camera desired, placed against the 
eye piece of the telescope. 6 - 7 

This apparatus is composed of several parts (see Figs. 1 
and 2): 

The bronchoscopic tube; a particular lighting indispensable 
for photographs or cinema, including a powerful light source 
and a conductor for that light, with an increased lighting co¬ 
efficient. 

Dii-ect and lateral vision telescopes adapted to the Wolde 
bronchoscope and provided with an anti-vapor system, the 
importance of which is paramount in the success of photo¬ 
graphs or films. 

A number of parts, including an adjustable electric supply, 
an aspirator for cooling the lamp and a compressor for the 
anti-fogging system, all of which are grouped according to the 
models. 
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THE BRONCHOSCOPIC TUBE. 

The bronchoscopic tubes present few modifications in rela¬ 
tion to those of classical instrumentation. 





Fig". 3. A. the bronchoscopic tube; B. the light carrier-canal for the 
quartz-rod; F. the quartz rod; O- the telescope (direct or right angle). 


The diameter and length of the tube for an adult are ex¬ 
actly the same as those currently in use’ i.e., 8 mm. diameter 
and 40 cm. in length; the thickness of its wall is 0.5 mm. 4 
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The tubes must be made of an alloy with a nickel base in¬ 
stead of brass, so as to be perfectly rigid to avoid breaking 
the quartz rod, in the course of bronchoscopic maneuvers. This 
provides a much greater resistance to bending, which is very 
important if the larynx is anterior or the neck short (see 
Fig. 3). 

The classical light carrier canal into which the quartz rod 
is introduced is soldered to the interior of the principal tube, 
so that the bronchoscope may be rotated in the bronchus with¬ 
out trauma. The light carrier canal has a diameter of 3 mm. 
and the wall is 0.1 mm. thick. The interior of the tube is cov¬ 
ered with an electrolyte deposit of black, flat, non-reflecting 
nickel. 

The distal extremity of the tube has a classical beveled as¬ 
pect, but at its proximal extremity, a plate 50 mm. in diame¬ 
ter, permits the illuminator, Galileo magnifier or proximal 
telescope, to be adjusted or removed rapidly by means of 
pegs. We now have tubes for children, based on analogous 
principles. 


LIGHTING. 

The lighting constitutes the true originality of the system. 
Until recently in France a distal light source has been used. 
The illumination given by this small bulb, a masterpiece of 
manufacturing nevertheless, is not comparable to that ob¬ 
tained with the new apparatus. A proximal light source i-' 
now used, the size and power of which is limited only by op‘ - 
cal considerations. The image of the filament is transmit d 
to the distal end of the scope by a transparent rod of f -ed 
silicon (quartz-rod). 

«. The liukt source is composed of a standard micr scop^- 
type lamp of 6 or 8 volts, 5 am penes, with a 2 mm. f.iameal 
This is placed in a metal case of a sire which pennies ease ir 
manipulation. The lamp housing is a cylinder DO mm 1:zf 
and 50 mm. in diameter. Its weight is about 6'0 gr. fr ^ 
cooled by air drawn through the lamp housing t y~r> * 

5 and 6). 

The filament is centered in £? housing in such s 
that it is at the optical eersr tfs concave minor. - 
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and reflected light is then picked up by a condenser composed 
of two convex plane lenses with aspheric surfaces. The beams 
are then directed at a 90° angle by a prism to the exit of the 
housing, which consists of a small orifice 3 mm. in diameter. 



Fig. 4. The housing is open. 


This orifice fits exactly against the proximal end of the quai*tz 
rod. When the lamp is illuminated, a special viewer pennits 
an exact centering of the filament. The centering can be modi- 
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fled with the aid of three special screws which control the 
support of the bulb. 

The lamp housing is cooled by air drawn through it. The 
air penetrates through 24 small holes in the bottom of the 
housing and escapes through a large tube on the side of the 
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Fig-, 6. The same diagram with right angle quartz-rod: A. the broncho- 
scopic tube; B. the light carrier-canal for the quartz-rod; G. the bulb; H. the 
housing; K. the concave mirror; L. the two convex plane lenses; M. the 
prism; O. the telescope; P. the small canal for air pressure for anti-fog- 
ging. 

Simplified diagram: A. the bronclioscopic tube; B. the quartz-rod; G. the 
bulb; H. the housing; K. the concave mirror; L. the lenses; M. the prism; 
O. the telescope. 
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b. The quartz rod has a diameter of 2.5 mm. and is 410 mm. 
long. It is especially made, partially encased in silver and cop¬ 
per and surrounded by a protecting envelope of nickel. Its two 
extremities are smooth; the proximal end is cut at right an¬ 
gles, the distal end has a form which varies with the direction 
of the light tract. The rod is either beveled, to send the ray 
solely into the field of the direct telescope, or it terminates in 
a mirror which permits reflection of light obliquely, to light 
the field of the lateral telescopes. At the exit of the case the 
rod transmits 80 per cent of the light. 

THE TELESCOPES. 

The telescopes are constructed according to the same prin¬ 
ciple as those ordinarily sold, using the best available coated 
lenses; however, along the length of the telescope and in its 
metal casing is incorporated a very fine tube which will con¬ 
duct air under pressure, which constitutes the anti-fogging 
system. The air pressure for this purpose is canned through 
the large flexible tube, described above, and passes through 
the peg which keeps the telescope in place. This is important, 
because the distal extremity of the telescope must be fixed in 
relation to the distal extremity of the quartz rod. After travel¬ 
ing the length of the telescope, the air is blown across the 
distal lens surface, thus eliminating fogging. This avoids the 
use of anti-vapor liquids which distort the photographic image. 

The direct telescope is the most commonly used; however, 
to obtain good records' it may be necessary to resort to various 
telescopes whose sighting axes vary from 30° to 120” with 
the axis of the direct telescope. 

The special quartz for lateral lighting is indispensable. In 
the course of bronchoscopy it is easy to change the quartz in 
order to have the type best adapted to the telescope being used. 

The apparatus which has just been described must be espe¬ 
cially made, and certain of the parts have been patented by 
the National Center of Scientific Research. The material to 
be described next is in current use; its assembly alone is orig¬ 
inal. We shall consider these complementary parts and their 
mode of attachment to the bronchoscope. 

The transformer furnished with a voltmeter and regulator 
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adaptable for 110 or 220 volts, permits a voltage of 4-12 volts. 
During bronchoscopy, a voltage of four to five is used. During 
the photography and developing of films, it is necessary to in¬ 
crease the voltage to 10-11 volts. A hand or pedal rheostat 
makes it possible to pass from one voltage to the other. 

The aspirator for drawing air through the lamp housing is 
one-quarter horsepower. 

The compressor used for the anti-fogging flow of air is of 
low power. 

These three parts of the apparatus together may be adjusted 
on an instrument table, or otherwise contained in a carrying 
case. In either case, a metal tube will permit the electric wires 
and air tubes to be grouped together, and may serve as a sup¬ 
port for the bronchoscope. A flexible tube, about 1 meter long, 
and containing electric wires and the small tube of the com¬ 
pressor, connects the metal supporting tube to the lamp hous¬ 
ing. 

Apparatus for Cine Photography : An 8 mm. camera is used 
with a 12.5 mm., f. 1.9 lens, at 16 frames per second. 3 At this 
time an 8 mm. reflex camera permitting control while the pic¬ 
tures are being taken is not available, but experience shows 
that excellent films may be made despite this fact. A 16 mm. 
camera- with a focal range of 17 or 20, aperture f. 1.5, 16 
frames per second may also be used. 2 

The still picture photographic apparatus should be a reflex 
type, 24x36, focal range of 35-38 mm., aperture, 3.4. The set¬ 
ting should be on 0.50 m. to 0.60 m. 

Camera or photographic apparatus are applied by simple 
contact of the camera lens to the eyepiece of the telescope, a 
small adapter on the camera lens will insure the alignment 
of the contact. This adapter will contain an additional lens, 
to be used with a camera that cannot be focused directly. 

Optional accessories: 

The Galileo Magnifier : This proximal telescope may be 
adapted to the bronchoscope instead of the usual broncho- 
scopic telescope. The most diverse bronchoscopic maneuvers 
are made easier by magnifying the image three times. It may 
be used during the introduction of the tube, the examination 
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of the bronchi, or for obtaining specimens for laboratory ex¬ 
amination. 

The Vieiv-finder With Two Telescopes: This is composed 
of two Galileo view-finders, with an Eimage aspirator, per¬ 
mitting two simultaneous observations. It also permits obser¬ 
vation of progress of the bronchoscopy and, therefore, is of 
great didactic value. 

Such is the bronchoscope in its present form. To us it seems 
excellent. Perpetual alterations and numerous improvements 
to eliminate the minor disadvantages have been promised. It 
is essentially practical; is light, strong, but not cumbersome- 

TECHNIQUE OP BRONCHOSCOPY. 

We request our patients to fast the morning of the examina¬ 
tion, to take a barbiturate on retiring the night before, and 
upon awakening in the morning, and we give them i or 1 mm. 
Atropine sub-cutaneously one hour before the examination. 
We never employ premedication with an opiate base, and only 
exceptionally give a curare derivative. A local anesthetic is 
given in classical fashion, with 5-10 cc. of tetracaine (or pento- 
caine) 1 per cent, with the spray and laryngeal syringe. 

At the time of the bronchoscopy, the bronchoscopic tube 
with Jackson’s light carrier may be passed through the 
pharynx and larynx. We prefer not to use the quartz rod light¬ 
ing system during the introduction of the scope; the intro¬ 
duction may be difficult, and while there is some risk of break¬ 
ing the quartz rod, this incident has been exceptional with us. 
It is important that no secretions be permitted to collect on 
the distal end of the bronchoscope, since such a deposit on the 
extremity of the rod would be difficult to remove and would 
prevent good light transmission; likewise before introducing 
the tube into the trachea or bronchi, we always check to see 
that no secretions are present there. It is necessary to aspirate 
them before the extremity of the rod or telescope becomes 
soiled. The success of the film depends on small details of this 
kind. 

After these precautions, progress into the two sides of the 
bronchial tree is easily made. The direct telescope permits the 
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view of a field, which is quite extensive in length and depth. 
It is frequently possible to descend into the terminal branches 
of the inferior lobe. In the course of this observation of the 



Flgr. 33-5. The esophagoscope: the mandril, the cover tube made of trans¬ 
parent plastic, the esophageal tube with double lighting:. 

bronchi, it is very easy to alternate the camera and the eye, 
and even without a view-finder it is possible to obtain very 
good continuous photographs, as the scope is advanced or with¬ 
drawn, which show the character of the bronchial mucous 
membrane. The examination of the lateral orifices is made by 
changing the quartz rods and telescopes. All in all, one bron¬ 
choscopy with the taking of a film does not require any more 
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time than an ordinary bronchoscopy; moreover, all the com¬ 
mon endobronchic maneuvers are possible with this broncho¬ 
scope. They are performed comfortably, under very powerful 
lighting, which is particularly desirable if there are abundant 
or bloody secretions. 

Cinematographic Films : 8 mm. Kodachrome “A” films at 
16 frames per second are used, black and white films lacking 
interest- An amateur’s ordinary camera is used, its only re¬ 
quirement being a focal range of 12.5 mm. and an aperture 
of 1.9. The focus is set for 0.50 m. If the camera is set for 
infinity, an additional lens becomes necessary. The quality of 
the film for clarity of image, as well as for the color quality, is 
really excellent. Details which were unsuspected during the 
bronchoscopic examination alone are evident in these films- 

The bronchoscopy is completed by cinematographic study 
of the film on the screen. For each patient, according to the 
importance of the examination, one to four meters of film are 
taken. We believe that a film of the whole bronchial tree 
should be made systematically during all routine bronchoscopy. 
Normally, however, the photography should not prolong the 
examination. On the contrary the film permits it to be done in 
less time, since the operator knows that he can review any 
particular region at his leisure when the film is later pro¬ 
jected; 8 mm. film can be enlarged to 16 mm. size for projec¬ 
tion in large rooms, permitting the original to be kept intact. 
The direct use of 16 mm. films is possible, but it is intended 
that they be used only for teaching, or scientific publications 
(16 mm. Kodachrome "A - ’ films, 16 frames per second, focal 
range of 17 or 20 mm., aperture of 1.5). 

Finally, color slides may be made from the 8 or 16 mm. on 
the 24x36 mm. stock (the image then has a diameter of 10 
or 15 mm.), and from these slides and enlarged color prints 
may be made. The diameter of the image on paper is then 
75 mm. 

Photography : Color photographs may be made with Ekta- 
chrome film, with a setting time of one-tenth to one-twentieth 
of a second, and also Kodachrome "A” at one-fourth or one- 
tenth degree of a second. The image on the film is from 6.5 
mm. and may be projected in slide form on a screen; the en- 
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largement on paper or on film is from 24 mm. It requires the 
same time as does the development of cinematographic films 
in color, so that we make them only in exceptional cases; the 
cinematographic film being more economical and more inter¬ 
esting. 

The photographs in black and white have the advantage of 
rapid development; they complete the filmed sequence. Ordi¬ 
narily we have the print a few hours after the examination. 
Kodak -1- X films may be used, with an exposure time of one- 
twenty-fifth of a second. The grain is finer, and the exposure 
time remains sufficiently shoit. In all cases the image on the 
film has a diameter of 6.5 mm. We immediately make an en¬ 
largement on paper, which permits a perfectly clear 50 mm. 
image to be obtained. Enlargements as slides may also be 
made for projection. 

The camera employed is a reflex type opening at 3.4 with a 
focus of 38 mm., and permitting a setting of 0.50 m. or 
0.60 m. 

The photographs shown here have not been retouched, in¬ 
tentionally; they represent those that the photographer (who 
has not specialized in medical photography) gives us. We be- 


FYi r i Tr&chetr-' branchial spue 

Fig 2 Right upper lobe oriflee viewed through the right angle telescope 
The apical branch is reduced to a slit visible at 3 o’clock For better 
examination it is necessary to use a right angle telescope The anterior 
orifice is -visible at the top, the posterior in the middle of the field 
Fig 3 A detail of the left upper lobe spur 

The lingular division is clearly visible through the right angle telescope, 
its dividing branches maj be perceived at the bottom 
Fig 4 Middle lobe orifice viewed through the direct telescope 
The middle lobe orifice is at 12 o’clock a secretion is perceptible at the 
entrance Below, the orifice of the inferior lobe bronchus 

Fig 5 Orifice of the middle lobe viewed through the right angle tele¬ 
scope 

At C o’clock, the departure of the lower lobe bronchus may be detected 
Fig 6 Bronchi of the right lower lobe viewed through the direct tele¬ 
scope 

At 9 o'clock, the medial basal Is clearly evident. 

At 6 o’clock the superior oriflee w ith bubbling in evidence 
At S o clock the continuation of the lower lobe bronchus w here spurs 
of division are perceptible 

Fig 7 Right lower lobe bronchi 

At 6 o clock, the superior oriflee is very open The first spur of the divi¬ 
sion is seen At 11 o clock the departure of the medial basal 

At 2 o’clock, the termination in three branches anterior basal, lateral 
basal posterior basal 

Fig 8 Same patient a little further the ’’terminal bouquet” 

From the center about 3 o'clock the posterior basal, the lateral basal: 
the anterior basal 
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lieve that the technique will be improved when a still more 
powerful illumination is achieved. 

RECENT ACQUISITIONS AND PERSPECTIVES. 

The same principle as that previously described for bron- 
copy, rectoscopy, cystoscopy, laporoscopy, peritoneoscopy, 
choscopy is applied to the whole field of endoscopy: esophagos- 
gastroscopy, can be performed with the same kind of appar¬ 
atus. A modification of the apparatus was designed for the 
examination of organs which allow the use of a bigger tube, 
such as the rectum, the esophagus, and the stomach ; 4 the light¬ 
ing is double. Two light sources and two quartz rods are used. 
With a slight increase in the diameter of the tube, the lighting 
of the field of examination may be doubled (see Figs 6, 8). 

With S. Segal we have published recently a special technique 
for esophagoscopy. We first introduce a cover tube made of 
transparent plastic. This is put into place in the patient, while 
he is sitting, with the help of a mandril; the technique is the 

Fig. 9 Bronchi of the right lower lobe. 

At 3 o’clock, the orifice of the superior branch; toward 12 o'clock, the 
medial basal; between the two, the terminal bouquet. 

A certain inflammatory and edematous aspect is to be noted. The ter¬ 
minal branch is partially obliterated by an abnormal secretion (the left 
side is shown in Fig. 10). 

Fig. 10. General view of the bronchi of the lower lobe. 

At 11 o’clock, the left upper lobe bronchus orifice. 

Toward 6 o’clock, the superior orifice; between the two, the left terminal 
bouquet, the classical axis of which is observed: symmetrical from the 
right, from outside to Inside and from front to back Inflammatory aspect 
with purulent secretions from the terminal branches Bronchial dilatation. 

Fig. 11. Detail of the left lower lobe of the same patient as in Fig. 10 

The superior orifice is open widely, the termination in three branches 
with purulent secretions from the lateral basal. 

Fig. 12 Inflammatory stenosis of the left lower lobe bromhus. 

At 10 o’clock, the upper orifice and the lingula very permeable and, at 
about 6 o’clock, the lower lobe bronchus orifice almost entirely stenosed. 

Fig 13. Same patient after local application of Adrenaline. Stenosis has 
partially regressed. 

Figs. 14 and 15. These two figures are Interesting because they clearly 
show the expiratory spasms in the course of asthma. 

The first shows the aspect of the left lower lobe bronchus at the time 
of Inspiration 

The second shows the same region in the couise of exoiration. The con¬ 
siderable reduction of the caliber may be seen at the elimination of bron¬ 
chial hypersecretions. 

Fig. 16. Aspect currently encountered in a patient with bronchial cancer. 

At 12 o’clock, the right middle lobe bronchus orifice; at 4 o’clock, the 
right lower lobe bronchus orifice from which bloodv bubbles are escaping. 

Fig. 17. Same aspect after aspiration 

A tumoral formation of a whitish aspect Is to he observed at the en¬ 
trance of the right lower lobe bronchus; almost complete obliteration of 
this bronchus. 
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same as that used for introduction of a stomach tube. The 
patient is then put in the position of esophagoscopy. The man¬ 
dril is removed and the esophagoscope can be introduced into 
the cover tube with security. This also avoids soiling the ex¬ 
tremity of the tube as it passes through the mouth and throat. 
It is important that the cover tube be transparent, as it allows 
the vocal cords, the arytenoids, the opening of the esophagus 
and the mucus membranes of this region to be inspected as 
the instrument proceeds. This tube, shorter than the esopha¬ 
goscope, does not impede the normal handling of the latter. 

This procedure allows introduction of a rigid gastroscope 
into the stomach. This gastroscope can be used without diffi¬ 
culty for photography or cinematography. 

ENDOSCOPY AND TELEVISION. 

A recent experience has shown us the advantage of televi¬ 
sion. 

Television can be used in the very room where the endos¬ 
copy is being performed, and a television camera can be 
adapted in the place of the eye or of the cinema camera. This 
allows everyone present in the room to follow the progress of 
the apparatus in the organ explored; moreover, the image, 
which the endoscopist and his assistants see, can be watched 
in the classroom of a medical school. 

In this article we have explained the technique for bronchos¬ 
copy and esophagoscopy which we know very well. It is in¬ 
teresting to note that our technique of systematic endoscopic 
cinematography may be applied to all organs. In France we 
have specialists in rectoscopy and gastroscopy (S. Segal, 
M.D.), laparoscopy (Pergola, M.D.), colioscopy (Palmer, 
M.D.), cystoscopy (Jaupiti’e, M.D.), and others, and have 
founded an International Medical Society of Endoscopic Pho¬ 
tography and Cinematography, with more than 300 members. 
The president is A. Soulas, M.D. (Paris) ; general secretary, 
J. M. Dubois de Montreynaud, M.D. (Reims). Dr. P. Holinger, 
of Chicago, and Dr Max Fourestier, of Paris, are honorary 
presidents. 
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SOME RECENT CINEMATOGRAPHIC FILMS. 

1. New Techaic of Bronchoscopy (systematic endobronchial 
cinematography), by J. M, Dubois de Montreynaud, R. J. Ed¬ 
wards and A J. Gladu, Reims There aie four parts in this 
film Bionchoscopic technique, bionchial tuberculosis, bron¬ 
chial cancels and asthma (expelindentation in animals and ob¬ 
servations m humans), 277 mm. 

2 Esophagoscopy (personal technique, with endoscopic 
motion pictures, by J. M. Dubois de Montreynaud, S. Segal 
and G Framer). 
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DIFFERENTIAL DIAGNOSIS OF HEARING PROBLEMS 
OF ADULT PATIENTS *f 

Harriet L. Haskins, A.M., 

Baltimoi'e, Md. 

In 1946 when Carhart analyzed the test findings of a 
group of patients at Deshon General Hospital, the speech 
hearing threshold and the average of the best thresholds in 
the band from 512 to 2048 c.p. showed a coefficient of correla¬ 
tion of about 4- 0.75. About one-third of all patients were 
found to have a difference in the two thresholds of 11 db or 
more. A survey of the patients over 14 years of age seen at 
the Hearing and Speech Center of Johns Hopkins Hospital 
during the past three years reveals that about 80 per cent 
have complex hearing problems for which routine tests give 
insufficient information. One suspects that there are many 
problems common to the subjects represented in the group 
Carhart statistically studied and those under audiologic eval¬ 
uation at Johns Hopkins. 

When routine audiologic test procedures fail to yield a con¬ 
sistent picture of hearing, it is necessary to inquire further 
into the nature of the patient’s particular communication 
problem. The medical history, the otologic examination, the 
internal consistency of the battery of hearing tests and the 
observation of the patient’s function in all communication 
must add up to a reasonable overall picture. 

Time spent in obtaining a thoughtful, detailed medical his¬ 
tory is often most rewarding. The patient’s description of 
the sort of difficulty he has in communication may be very 
helpful. How he functions in a test situation may also be 
indicative of the nature of his problem. Does he arrive at 
threshold listening with ease and consistency? Is there an 

* Read at the Annual Meeting- of the American Speech and Hearing 
Association held in Los Angeles, Calif., Nov. 19, 1955. 

t Prom the Hearing and Speech Center, Department of Otolaryngology 
of the Johns Hopkins University School of Medicine and of the Johns Hop¬ 
kins Hospital. 

Editor’s Note; This ms. received in The Laryngoscope Office and accepted 
for publication, January 30, 1956. 

658 



HASKINS: HEARING PROBLEMS IN ADULTS. 


659 


indefinite range of loudness, often as much as 30 db, which 
might be considered threshold? Does he report that the levels 
where he admits hearing are really loud, and yet does not 
respond to slightly less intense levels? How does he function 
when speech sounds are comfortably loud for him? Is he 
confused by a moderate amount of noise when trying to under¬ 
stand speech? Does the patient respond to a variety of ambient 
noises of moderate loudness, and fail to understand speech 
unless he can see the speaker? Does he report that his hear¬ 
ing difficulty fluctuates markedly from day to day? All these 
behavioral factors make one question the reliability of the 
test results. 

There are several other conditions which may indicate 
need for further study. The lack of response to all sound 
stimuli regardless of the intensity is legitimately very rare, 
for the incidence of total deafness is negligible. The person 
who has a mild to moderate amount of difficulty in communi¬ 
cating and has indicated threshold hearing at levels of 70-80 
db has not given an accurate test picture. Patients who have 
extreme difficulty in understanding speech and yet repeatedly 
report that they hear the sound of the voice at quite low 
levels are in need of further study. It is found that their 
communication, docs not improve, cither by the use of com¬ 
fortably loud voice or amplification; a hearing aid apparently 
creates confusion of noise in the ear without promoting 
clarity. Then, too, the person who achieves a gain of 60-75 db 
with a hearing aid needs further investigation. 

Three of the most useful measurements of hearing function 
are: 

1. Threshold readings for a pure tone spread of at least 6 
octaves. 

2. The relationship between the responses to air conduction 
and bone conduction stimuli. 

3. A test of ability to hear fine differences among speech 
sounds. 

The third test, known as the test of discrimination, has 
proved the most useful of all. It is the best single index 
available for determining how effectively one can use his hear¬ 
ing. When the ability t< 
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speech sounds is markedly impaired, it is important to 
attempt to find the cause. 

The use of psychogalvanic skin resistance audiometry 
provides pertinent information about the function of the 
end-organ of hearing. This test by no means gives all of the 
facts which one should like in some complex cases, but it 
does give one more measurement that is free from various 
behavioral complications. Such additional information often 
makes possible a more accurate prognosis for the patient and 
aids in planning an appropriate course of therapy. 
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SPEECH AUDIOMETRY 

FIRST AWARENESS COULD NOT DO 

"HEARING THRESHOLD" COUID NOT DO 

Fie. l. 

It is worthwhile to consider the records of a group of 
patients for whom the results of a test by psychogalvanic skin 
resistance audiometry provide a critical measurement of hear¬ 
ing function and help to clarify the interpretation of the 
overall picture. Some of the problems found among the group 
considered here are those with a history of meningitis, lues, 
psychological disorders, familial hearing impairment, condi- 
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tions that appear to be the result of vascular sclerotic changes, 
long-term severe impairment and auditory perceptive and 
language disorders. 

The first (Pig. 1) is a 21-year-old girl -who suffered a 
severe, undiagnosed illness at the age of 12. A form of 
encephalitis or meningitis was suspected. She had a fever 
of 104° for several days and was unconscious for periods dur¬ 
ing this time. On the tenth day of this illness, tinnitus de¬ 
veloped, and she lost her hearing. She was able to finish high 
school with honors. On examination, one notes marked 
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changes in her voice quality. She appears to be an unusually 
good lipreader. She reports that she does not hear any sounds 
regardless of the intensity level. There were no subjective 
responses to pure tone stimuli by air conduction. There was 
a subjective response to bone conduction stimuli at 512 cp 
during the initial test only. The measurement obtained by 
psychogalvanic skin resistance audiometry indicates a moder- 
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ately severe bilateral impairment of the end organ of hear¬ 
ing; however, one could not be sure that this problem was 
not further complicated by a disorder of auditory perception. 
Because of this question and other manifestations of be¬ 
havioral disorders, the patient was referred to a psychiatrist. 
He observed that, under hypnosis, she could understand a con¬ 
versational voice of moderate intensity by audition alone. 
It is clear that this problem involves both a moderate organic 
impairment and a functional disorder. 

Fig. 2 shows the audiometric findings for a 30-year-old 
man who had been treated periodically for 13 years for lues. 
There were no other pertinent medical findings. He reports 
that he has had difficulty hearing for about eight years. 
He has tinnitus and reports that at times his hearing fluc¬ 
tuates. He attempts to use a hearing aid sporadically but can¬ 
not understand speech by auditory cues with or without the 
aid. Sometimes mild amplification creates only noise in his 
ear. The patient’s speech is good, and his language under¬ 
standing by visual cues and language usage are also good. 
Note the levels of response reported by routine audiometric 
procedures. These responses were inconsistent, and it was 
difficult to determine a threshold measurement. On three 
different occasions the patient indicated an awareness of 
the sound of the voice at about 30-34 db. This is a less com¬ 
plicated listening situation for the patient than those of 
pure tone and speech hearing audiometry. The test by psycho¬ 
galvanic skin resistance audiometry reveals that the patient 
has no worse than a mild impairment in the function of the 
end organ of hearing. His problem is severely complicated 
by difficulty in auditory perception. Hearing aid use is of 
minimal benefit to this patient and he must continue to rely 
on visual cues. 

Fig. 3 is a 20-year-old boy who was first examined while 
attending a school for the deaf. He is reported to have con¬ 
genital deafness. His mother and her brother have like hear¬ 
ing problems. This boy responds to a great variety of ambient 
noises but does not understand speech by auditory cues. His 
own speech is limited, but it is articulated within a noi'mal 
time span. He enjoys using a mild gain hearing aid. His 
language understanding by lipreading and his speech have 
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improved noticeably since he left school and has spent most 
of his time with hearing people, and has had lessons in speech 
and language work. Note the first awareness response level 
of 16 db above noi-mal and the audiogram by psychogalvanic 
skin resistance of near normal level. This does not appear 
to be a problem of impairment of the end-organ of hearing, 
but one of auditory perception and/or language association. 
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The fourth case (Fig. 4), is a 63-year-old woman who is a 
personnel counselor in a large high school. When first seen 
she was in poor physical condition and worried about her 
rapidly progressive hearing impairment, which she feared 
would soon incapacitate her for her position. She has a posi¬ 
tive family history of “progressive deafness” and had anti¬ 
cipated serious pioblems herself. Her father was deaf for 
many years and was a very poor communicator. This patient 
was attempting to use a powerful hearing aid when we first 
saw her. The noise in the instrument and the amplified sound 
about her were very distracting. She had ceased to mingle 
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socially and often stayed away from work because it was an 
exhausting experience. Note the awareness level of 26 db 
which is consistent with the audiogram made by psychogal¬ 
vanic skin resistance method; also, the great variance in 
her discrimination scores. This patient has a moderate bi¬ 
lateral nerve type hearing impairment. After medical treat¬ 
ment her general condition was' improved. She was assured 
of the relatively moderate degree of her impairment and 
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SPEECH AUDIOiffiTKT DISCRIMINATION TESTS » % LOSS 

FIRST AWARENESS 26 DB AT SLOW RATE IN QUIET 56 

"HEARING THRESHOLD" 50-62 DB AT NORMAL RATE IN QUIET 26-68 

AT NORMAL RATE IN NOISE — 


Fig. 4. 

advised that any progressive aspect of her hearing loss could 
not be determined. She was fitted with an instrument ap¬ 
propriate to her degree of loss and counselled in its use. A 
more recent test shows a speech hearing threshold of 44 db 
instead of the original 50-62 db, and with her new aid she 
achieves a threshold of 14 db. and a mild loss of 12 per cent 
in discrimination. This is reasonably good function for this 
degree of end-organ impairment. 
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Fig. 5 refers to a 55-year-old woman who has had difficulty 
hearing for three years. The otologic examination is negative. 
There is no history of ear infection nor of a familial hearing 
impairment. She does have tinnitus. She communicates fairly 
well in an easy listening situation, when the background noise 
is minimal and one person nearby is speaking to her in a 
moderately loud voice and at an even rate. Attempts to use 
a hearing aid have only complicated her problem Note the 
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near normal thiesholds by psychogalvanic skin resistance 
audiometry; also, that awareness for sound is 20 db. better 
than the speech hearing threshold. A difference of 6 to 10 db 
is usually observed in subjects whose audiometric test is rel¬ 
atively flat Note the marked loss m discrimination of 28 
per cent when test items were presented at normal rate in 
quiet. This seems to be a case of phonemic regression. The 
end-organ of hearing is functioning witliin range of n^r”'”' 
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limits. It appears that in this case the difficulty in under¬ 
standing speech is probably caused by changes in the auditory 
perceptive mechanism. 

The use of psychogalvanic skin resistance audiometry is a 
special and exacting technique used in the diagnostic process 
at a medical center. It appears to test the function of the 
end-organ of hearing. It provides a measurement which 
assists in differentiating between the receptive hearing func¬ 
tion and the combined function of receptive and perceptive 
hearing mechanisms. This information is invaluable to the 
otologist and audiologist in understanding the patient’s prob¬ 
lem and in planning a feasible course of therapy. 


ANNOUNCEMENT. 

The Mount Sinai Hospital, New York, in affiliation with 
Columbia University announces an intensive postgraduate 
course in Rhinoplasty, Reconstructive Surgery of the Nasal 
Septum and Otoplasty given by Irving B. Goldman, M.D., and 
staff, July 14, 1956, to July 28, 1956. Candidates should apply 
to Registrar for Postgraduate Medical Instruction, The Mount 
Sinai Hospital, 5th Avenue and 100th Street, New York 29, 
New York. 


UNIVERSITY OF ILLINOIS, COLLEGE OF MEDICINE. 

The next Laryngology and Bronchoesophagology Course to 
be given by the University of Illinois, College of Medicine, is 
scheduled for the period November 5 through November 17, 
1956. The course is under the direction of Dr. Paul H. Hol- 
inger. 

Interested registrants will please write directly to the De¬ 
partment of Otolaryngology, University of Illinois, College of 
Medicine, 1853 W. Polk Street, Chicago 12, Ill. 



THE FUNCTION OF A MEDICAL SOCIETY 
SPONSORED HEARING CENTER.* 

Hayes A. Newby, Ph.D. (By invitation), 

Palo Alto, Calif. 


We specialists in the field of audiology feel a very close and 
warm relationship with you who practice the medical specialty 
of ear, nose and throat. We like to feel that we are all working 
together in the dedication of our efforts for the betterment of 
individuals with impaired hearing. I have been asked to speak 
on the topic of “The Function of a Medical Society Sponsored 
Hearing Center.” Before getting into this specific topic, how¬ 
ever, I feel it would be worthwhile to spend some time review¬ 
ing the development of this new specialty of audiology and the 
growth of the community hearing and speech center. 

Fifteen years ago there were no hearing and speech centers, 
and the word ‘‘audiology” was unheard of. The first “hearing 
and speech centers" were the military aural rehabilitation cen¬ 
ters of World War II days, where, for the first time, the com¬ 
bined abilities of various specialists were concentrated on the 
diagnosis and treatment of hearing impairment. In these mili¬ 
tary centers the meaning of the words “diagnosis” and “treat¬ 
ment” was extended far beyond their usual medical connota¬ 
tion. 

In the extension of the meanin; 
ment” lies the definition of clink 
concerned with “diagnosis” from i 
the hearing function of an indivic 
cess of surgical procedures or prosl 
his hearing loss. Audiology is cone 


’ Read at the meeting of the 
Hhinolofflcal and Otologlcal SocleO . *** “ _ 
Editor’s Note: This ms. received tr 5** ‘ 5 
for publication. March 2$, iJJfc 
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the sense of providing rehabilitation in the form of auditory 
training, speechreading, and speech training for those who 
have permanent impairment of their healing function. 

Much has been written and said about the lineage of this 
new field of audiology. While it is true that its ancestors in¬ 
clude various medical specialties, psychology, physics and edu¬ 
cation, audiology is a direct descendant of the fields of speech 
correction and otology. The other fields X mentioned may be 
“kissing cousins” of audiology, but its "mammy” and "pappy” 
are speech correction and otology. Sometimes audiology dwells 
with the one parent and sometimes with the other. For exam¬ 
ple, at the University of Pittsburgh audiology is a division of 
the Department of Otolaryngology in the medical school, while 
at Northwestern University audiology is part of the Depart¬ 
ment of Speech. Sometimes audiology leaves the parental 
home to live alone, though with close ties both to mother and 
father; for example, the Portland Center for Hearing and 
Speech, the Seattle Hearing and Speech Center, and the San 
Francisco Hearing and Speech Center. It is with these com¬ 
munity audiology centers, rather than the university sponsored 
centers, that this paper is primarily concerned. 

To carry the analogy further, audiology is the product of a 
"marriage of convenience.” During the war the medical de¬ 
partments of the Army and Navy asked for assistance in set¬ 
ting up programs of aural rehabilitation. For this assistance 
medicine turned to university speech clinics and recruited spe¬ 
cialists in speech correction, experimental phonetics, and in 
the education of the deaf. Together with otologists these non¬ 
medical specialists devised tests for measuring the social effi¬ 
ciency of hard-of-hearing individuals; tests for malingex’ing 
and other types of functional deafness; tests for the selec¬ 
tion of hearing aids; and they planned a program of rehabilita¬ 
tion for those who were handicapped because of their hearing 
impairment. The success of the combined efforts of the medi¬ 
cal and non-medical specialists was measured in the excellent 
record established by the armed forces in returning hard-of- 
hearing and deafened service men to duty, or returning them 
to civilian life with a minimum of handicap. Neither group 
of specialists could have accomplished this job single-handedly; 
together they created the field of audiology. 
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You are all familiar with the post-war development of audi¬ 
ology and the mushrooming of audiology clinics, or hearing 
centers, which today have become hearing and speech—or 
speech and hearing—centers. The techniques of assessment 
of hearing function, selection of hearing aids, and rehabilita¬ 
tion of the hearing-handicapped which were developed during 
the war have been improved and extended in these civilian 
centers. Perhaps the outstanding post-war innovation in audi¬ 
ology has been the focusing of attention on the training of 
pre-school deaf and hard-of-hearing children and their par¬ 
ents. In most centers, children make up a considerable propor¬ 
tion of the case load. 

During the war, audiology programs were under the direc¬ 
tion of medical officers according to the military table of organ¬ 
ization. When the war was over the otologists who had been 
concerned with aural rehabilitation programs returned to their 
civilian practice. Many of these otologists, being well aware 
of the accomplishments of the military audiology program, de¬ 
sired to see a similar program established for the civilian pop¬ 
ulation. Thus most hearing and speech centers today owe their 
existence to the pioneering efforts of one or more otologists. 

The administrative direction of community audiological pro¬ 
grams has largely passed from the otologist’s hands, however. 
This is a natural development, since there are few otologists 
whose sole interest is in audiology or who can afford to devote 
the major share of their efforts to the administration of audiol¬ 
ogy programs. During the war it was different; then otologists 
were ordered to duty, and they had no private practice. Post¬ 
war audiology programs were usually started on a financial 
shoestring and depended on public support for their continued 
existence. The direction of such an audiology program re¬ 
quired more time than most otologists could give; so, while 
otologists were largely responsible for the creation of com¬ 
munity audiology centers, they were forced by circumstance to 
relinquish administrative control to non-medical specialists, 
and since the war the development of community audiology 
centers has been primarily along non-medical lines. 

Just as the interest of otologists in the field of audiology 
was stimulated by their participation in the military aural re¬ 
habilitation programs, so also was the interest of the non-medi- 
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cal specialists who, together with the otologists, had pioneered 
in the military centers. These non-medical specialists, most of 
whom had been recruited from college speech clinics, realized 
that audiology offered them new opportunities for service for 
which their previous training and experience had to some ex¬ 
tent prepared them. Some of these non-medical specialists re¬ 
turned to their universities to organize and direct training 
programs in audiology, and some became the administrative 
directors of community hearing and speech centers. What be¬ 
fore the war had been university speech clinics, shortly after 
the war became speech and hearing clinics. The impact of the 
growth of audiology along non-medical lines is nowhere evi¬ 
denced more forcefully than in the reorganization in 1947 of 
the American Speech Correction Association into the Ameri¬ 
can Speech and Hearing Association, and the change in the 
title of that organization’s official publication from the Journal 
of Speech Disorders to the Journal of Speech and Hearing Dis¬ 
orders. By 1950, extensive graduate training programs leading 
to the M.A. and Ph.D. degrees in audiology, or in speech and 
hearing, were in existence in a dozen of the leading American 
universities. The products of these training programs were 
read}', willing and able to assume clinical and administrative 
responsibilities in community hearing and speech centers. The 
field of audiology had “come of age.” 

Most otologists have accepted in good grace this develop¬ 
ment of audiology as a non-medical specialty and have been 
content to assume an advisory capacity to audiology centers in 
medical matters, welcoming the extension of audiological serv¬ 
ices to the general public which the centers have made possible. 
There are some otologists, however, who have played the role 
of the over-protective parent who hates to see his child grow 
up and assume independence. Such otologists deprecate the 
contributions of the centers which they helped to found and 
look down their noses at the non-medical clinicians who per¬ 
form the day-to-day work at these centers. Some feel that in 
helping to develop the specialty of audiology they have created 
a Frankenstein monster which is now completely out of con¬ 
trol. Fortunately, these deprecators and eomplainers are in 
the minority; the great majority of otologists are playing the 
role of well-adjusted and proud parents who have accepted 
audiology as a trusted and valued professional partner. 
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In all fairness to the complainers it must be admitted that 
some audiology programs have developed improperly and un- 
professionally. In the creation of a new field it was inevitable 
that there would be mistakes. Some community centers were 
brought into existence by overly-ambitious individuals who 
were more interested in expansion for expansion’s sake than 
in sound professional growth. In some centers there was far 
too little medical supervision; but by and large, hearing and 
speech centers around the country have developed soundly and 
with excellent medical guidance. 

So much by way of introduction to the specific title of my 
paper. I want now to tell you how one community audiology 
center was created and how it has developed. I believe that 
the San Francisco Hearing and Speech Center, of which I am 
Director, has the unique distinction of being the only audiology 
center founded by a medical society. In 1948 the San Fran¬ 
cisco Center was created through the joint effoi-ts of the San 
Francisco Medical Society and the San Francisco Hearing So¬ 
ciety. Professional guidance of the Center was provided by 
a committee of six otologists appointed by the President of 
the Medical Society. Originally, the Director of the Center 
was responsible solely to the committee of otologists. A little 
less than a year ago the Center was chartered as a non-profit 
corporation. The administrative control is now vested in a 
board of directors on which otologists are represented. The 
President of the Medical Society continues to appoint a Hear¬ 
ing and Speech Center Committee, which is now composed of 
four otologists and a pediatrician. This committee serves in 
an advisory capacity to the board on medical matters pertain¬ 
ing to the Center. 

The function of the San Francisco Hearing and Speech Cen¬ 
ter is to provide specialized audiological services for referring 
physicians and medical agencies. One of the services offered 
by the Center is diagnostic audiometry, which means the as¬ 
sessment of the hearing function as an aid to the otological 
diagnosis of a hearing impairment. Diagnostic audiometry 
now includes also the examination of very young children who 
are suspected of having hearing impairment because of their 
failure to develop oral language. A second service is assess¬ 
ment of the hearing function in individuals who are candi¬ 
dates for the fenestration or the stapes mobilization opera- 
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tions, and the evaluation of the results obtained through these 
surgical techniques. A third service is hearing aid consulta¬ 
tion—the advising of patients primarily as to whether they 
would be benefited by using any hearing aid, and secondly, 
making recommendations of a more specific nature in regard 
to hearing aids. In the fourth place, the Center provides re¬ 
habilitative services on an individual or group basis for chil- 
dren and adults with permanently impaired hearing. Finally, 
the Center operates a training program for pre-school deaf 
youngsters and their parents. 

At present the Center is serving a case load of approxi¬ 
mately 1200 patients a yeai*. No patient is accepted without 
a medical referral, and 60 per cent of our case load comes on 
referral from private physicians. In the course of a year re¬ 
ferrals will be received from as many as 125 different physi¬ 
cians in the Bay Area. Twenty-five per cent of the case load 
is referred from various governmental agencies, such as the 
Bureau of Crippled Children Services of the State Department 
of Health, the Bureau of Vocational Rehabilitation, and the 
Welfare Department. The remaining 15 per cent of patients 
are referred through other medical agencies, primarily ear, 
nose and throat clinics in various hospitals in the Bay Area. 
In every case, reports of the Center’s examinations and recom¬ 
mendations are made to the referring physician or agency, 
so that there is close liaison between the Center and the medi¬ 
cal referring source. 

In 1948 the Center’s staff consisted of one audiologist who 
performed his own secretarial work. From this modest begin¬ 
ning, the Center has developed a staff of eleven people, con¬ 
sisting of a Director, an Associate Director, a Research Direc¬ 
tor who doubles as a clinical audiologist, four other clinical 
audiologists, a test assistant, a nursery school teacher who 
works also part-time as a bookkeeper; an office manager, and 
a stenographer. At the San Francisco Center there is no resi¬ 
dent otologist. In addition to the physicians on the medical 
advisory committee who are available for consultation, there is 
a pediatrician who is appointed by the President of the Pediat¬ 
rics Section of the Medical Society to serve as medical advisor 
to the pre-school training program. 

Like most activities of its kind, the San Francisco Hearing 
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and Speech Center has been beset by financial problems from 
the time of its founding. Rehabilitation is an expensive busi¬ 
ness and can never be self-supporting if services are to be 
available to all who need them. The San Francisco Center ob¬ 
tains only one-third of its support from patient fees. The rest 
of its budget comes from civic-minded organizations and indi¬ 
viduals who have appreciated the value of the Center’s con¬ 
tribution to the hearing-handicapped. Prominent among its 
supporters have been the Junior League of San Francisco, the 
Rotary Club of San Francisco, Infant Shelter, the San Fran¬ 
cisco Hearing Society, and Mount Zion Hospital, where the 
Center is presently housed. Financial support has also been 
received from various foundations and governmental agencies. 
Most hearing and speech centers receive Community Chest 
support. To date, the San Francisco Center has not been af¬ 
filiated with the Chest, although it is contemplated that ap¬ 
plication for Chest membership may soon be made. 

The description of the San Francisco Hearing and Speech 
Center’s activities would not be complete without paying trib¬ 
ute to the otologists who have been instrumental in its found¬ 
ing and development. I am pleased at this opportunity to ac¬ 
knowledge our debt of gratitude and continuing appreciation 
to Drs. Robert C. McNaught, Robert C. Martin, Walter P. 
Work, Shirley H. Baron, and William T. Duggan. 

In many x-espects the history and development of the San 
Fi-ancisco Hearing and Speech Center parallel the history and 
development of hearing and speech centers in all parts of our 
country. The growth of the audiology center as a community 
i-esponsibility and activity stems from the intei'est of otolo¬ 
gists whose visions of a civilian aui'al rehabilitation program 
originated from their experience in the military service. In ad¬ 
dition, of course, the development of the community center is 
due to the intei-est and vision of non-medical personnel whose 
basic training for the most part was obtained in the field of 
speech correction. Thus audiology is the child of pai'ents of 
somewhat diffei’ent background. I feel that both pai-ents can 
look with pi'ide on the accomplishments of their precocious 
child, and I believe that the future of audiology lies with its 
continuing allegiance to both parents. I hope that audiology 
will always obey the Biblical injunction to “Honor thy father 
and thy mother.” 



REVIEW OF THE CORTICOSTEROIDS—THEIR 
APPLICATION TO OTOLARYNGOLOGY*f 

Aubrey G. Rawlins, M.D., 

San Francisco, Calif. 

Hydrocortisone is the most important steroid secreted by 
the' adrenal cortex. Like cortisone and the newer synthetic 
compounds (prednisone and prednisolone), it is a so-called 
gluco-cortieoicLand has only slight mineral and water retain¬ 
ing activity._In the remarks to follow, the terms corticoids, 
corticosteroids, and gluco-corticoids will be used interchange¬ 
ably to designate hydrocortisone or any of the cortisone-like 
hormones. 

Approximately 100 mm. of hydrocortisone are secreted in 
24 hours by the intact, normal, human adult. The main func¬ 
tion of this hormone is the preservation of healthy tissue and 
healthy cells, not only in normal physiologic conditions, but 
also during stress of any kind. Stressed tissues send impulses 
to the hypothalamus, which in turn stimulates the anterior 
pituitary to secrete ACTH. The latter stimulates the adrenal 
cortex to secrete hydrocortisone. Increased secretion of ACTH 
also results when the blood level of hydrocortisone is low. A 
third stimulus to increase the secretion of corticotropin from 
the anterior pituitary is the direct action of adrenalin, the 
hormone from the adrenal medulla. 

In this function of maintaining homeostasis, hydrocortisone 
may produce many physiologic actions. I have reviewed these 
actions in a recent paper 1 and therefore, will not repeat them 
now. Instead, an attempt will be made to elaborate on only 
three actions of the corticosteroids which seem especially im¬ 
portant in the field of otolaryngology. These three actions 
are: 1. anti-inflammatoi\v action; 2. action in regard to infec¬ 
tion, and S. action on capillary and connective tissue perme¬ 
ability. 

* Head at the Meeting of the Western Section, American Laryngological, 
Rhinological and Otological Society, Inc., San Francisco. Calif., January 
21. 1956. 

t From the Department of Otolaryngology, Stanford University School of 
Medicine. 

Editor’s Note: This ms. received in The Laryngoscope Office and accepted 
for publication, March 26, 1956. 
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Before reviewing these three subjects, a short resume on 
the anatomy and physiology of the connective tissue seems in 
order. Loose connective tissue, such as that found under the 
epithelium of the nose, sinuses and most of the respiratory 
tract, consists of a homogenous gel-like matrix in which are 
inmeshed a mass of fibrils and fibers, cells, lymphatics and 
capillaries. We must not forget that the capillary bed is a part 
of the connective tissue. Another important fact, which was 
recently emphasized by Dougherty, 2 is that no capillary or 
blood vessel supplies nourishment directly to any cell in the 
body. Passage through the ground substance of the connec¬ 
tive tissue is essential before the cells of any organ are reached 
by anything from the circulation; hence, the circulation in 
the ground substance is almost as important as that in the 
vascular bed. The most important cellular elements of the con¬ 
nective tissue are the fibroblasts and mast cells. 

The mast cells are large granular basophilic staining mesen¬ 
chymal cells, which, according to Asboe-Hansen, 3 function in 
forming the ground substance. The granules of these cells con¬ 
tain histamine, and also a heparin-like mucopolysaccharide 
which is a hyaluronidase inhibitor. Stress of any kind causes 
the mast cells to “spit” their granules into the gel of the con¬ 
nective tissue, thus liberating these substances. The corticoste¬ 
roids also degranulate these cells. The mast cells have recently 
taken on great importance in regard to connective tissue, and 
undoubtedly are essential in maintaining the integrity of the 
ground substance. The connective tissue under the epithelium, 
lining the nasal membranes, contains many mast cells. The 
fibroblasts are more concerned in the forming of the fibrous 
elements of the connective tissue. The ground substance is 
normally a gel and is composed of protein and carbohydrate 
molecules. These molecules are polymerized (aggregated) to 
form mucopolysaccharides. 

The most important of the polysaccharides is hyaluronic 
acid. The entire connective tissue is metabolically active and, 
hence, is in a continual state of flux. In other words, it is being 
constantly built up and constantly broken down. Enzyme ac¬ 
tion accounts for most of this activity. For example, the 
ground substance is built up by enzymes from the mast cells 
and, possibly the fibroblasts, and is broken down, liquefied or 
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depolymerized by the enzyme hyaluronidase. Thus, hyaluroni- 
dase changes the ground substance from a normal gel to a 
more or less of a sol. While hyaluronidase, in any important 
amount, has not been found in ground substance, Mayer 4 has 
shown that in inflammation there is a forty fold increase in 
this enzyme; hence, its precursor must be present in the con¬ 
nective tissue at all times. The consistency of the ground sub¬ 
stance is of great importance to our physiology and our nor¬ 
mal defenses. As stated previously, nourishment, carbon diox¬ 
ide and oxygen, as well as metabolites and substances secreted 
by parenchymatous organs, must go through the ground sub¬ 
stance befoi’e reaching their destination; also, invading bac¬ 
teria and viruses, after passing through the epithelium, must 
go through the ground substance before reaching the blood 
stream or before reaching deeper important structures. For 
example, a virus which gets through the nasopharyngeal epi¬ 
thelium, must penetrate the ground substance before getting 
into the vascular bed; therefore, if the gel is firm, it provides 
a good barrier against invasion of these infecting organisms. 
A more liquid edematous ground substance allows a better 
chance for invasion. Some of the important streptococci, pneu¬ 
mococci and staphylococci produce hyaluronidase themselves 
and, hence, are particularly invasive. Other points about the 
connective tissue will be pursued further in the observations 
to follow. 

THE ANTI-INFLAMMATORY ACTION OF THE CORTICOSTEROIDS. 

One of the most important, interesting and incompletely un¬ 
derstood actions of the glucocorticoids is their anti-inflamma¬ 
tory action. Due to this action, Selye 5 has named this group 
of corticosteroids antiphlogistic hormones. This is in contra¬ 
distinction to the phlogistic hormones such as thyrotropin and 
growth hormone. 

Dougherty 2 has brought out the fact that inflammation al¬ 
ways occurs in the connective tissue. This very important fact 
has not been generally recognized. When one peers into an 
inflamed nose, whether the inflammation is of allergic, in¬ 
fectious or traumatic nature, the swelling is not in the epithe¬ 
lium, but is in the edematous ground substance of the connec¬ 
tive tissue under the epithelium. In inflammation, we get an 
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increase in the connective tissue cellular elements, along with 
an increase in leukocytes and other wandering cells; also, the 
ground substance becomes edematous, and the capillaries en¬ 
gorged. The corticosteroids depress all of these processes. 

Now, what is inflammation? It is a chain reaction 6 in the 
connective tissue, which is the result of stress. The stress pro- 
duces cell damage which liberates certain substances which set 
off and continue the inflammatory reaction. The damaged cells 
are mainly fibroblasts arid mast cells. Not all of the released 
substances are known, but among them are histamine, hyalu- 
ronidase, heparin-like mucopolysaccharides and leucotaxin. 
Thus, local inflammation and generalized stress differ only in 
degree and localization of the stress. 

Dougherty 0 gives the following hypotheses as possible mech¬ 
anisms in corticoid anti-inflammatory action: 

1. Decrease in the level of circulating fibrinogen, thus pro¬ 
ducing a decrease in the amount of fibrin at the site of inflam¬ 
mation. 

2. Inhibition of hyaluronidase, thus decreasing the action 
of the spreading factor. 

3. Inhibition of the formation of hyaluronic acid of the 
ground substance. 

i. Shedding of mast cell granules with release of a heparin- 
like mucopolysaccharide, -which has anti-hyaluronidase action 
and which also binds histamine. 

To this list, could be added the action of maintaining a good 
capillary bed. Dougherty 6 believes that all of these actions 
take place, but that there may be a more fundamental anti¬ 
inflammatory phenomenon involving the action of hormones 
on the many substances liberated from cell damage. 

INFECTION AND CORTICOSTEROIDS. 

There is no question but that the gluco-corticoids in large 
doses impair the host’s resistance to many infections. There 
are numerous explanations for this. Thomas' states that there 
are at least six possibilities. They are as follows: 

1. A Direct Action on the Infecting Organism. There is no 
direct evidence that this takes place. 
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2. An Effect on the Neutrophils. Although the cortico¬ 
steroids produce a systemic leukocytosis, fewer pus cells mi¬ 
grate to the area of local inflammation. There is slight evi¬ 
dence, but no definite proof, that the bactericidal properties 
of leukocytes are diminished. Some virus infections are also 
enhanced by large doses of corticoids and since available evi¬ 
dence shows that neutrophils are not important in virus in¬ 
fections, the leukocyte hypothesis becomes somewhat unten¬ 
able. 

3. Influence in Antibody Formation. Thei’e is no definite 
evidence that this is a factor in humans. 

h. Interference With the Inflammatory Reaction. The corti- 
coid depression of tissue inflammation is an accepted fact, but 
as noted above, the explanation is uncertain. At any rate, the 
anti-inflammatory theory does not explain the enhancement 
of virus infections, nor the enhancement of bacteria which are 
injected directly into the blood stream. In these two instances, 
there is no local inflammatory reaction. 

5. The effect on serological mechanisms, such as the non¬ 
specific hyaluronidase inhibitor. 

6. Damage to the Reticuloendothelial System. The macro¬ 
phages in this system are for the purpose of clearing the blood 
stream of bacteria and particulate matter. There is some evi¬ 
dence that like certain colloids, the corticoids block the cells 
of the reticuloendothelial system so that these macrophages 
then cannot clear the blood stream of infectious organisms. 

It can readily be seen that the phenomenon whereby large 
doses of corticoids enhance infection, is not easily explained 
by any one hypothesis. 

On the other side of the picture, Robinson, 8 ’ 9 et al., Vollmer 10 
and Lurie, 11 et ah, give evidence to show that in small doses, 
these hormones not only fail to enhance infection, but also aid 
the infected host and protect the host from infection. Robinson 
states that to date many patients have received cortisone, and 
the number of reports citing intercurrent infection has been 
negligible. 

Jawetz 1 - states that in patients seriously ill with infection 
and toxemia, the antitoxic effect of cortisone may save the 
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patient while a proper antibiotic is destroying the infection. 

It would appear that, as far as infection is concerned, with 
doses of corticoids large enough to produce symptoms of hyper- 
adrenocorticoidism, there is enhancement of the infection; and 
that with very small doses, or with short term dosage, there 
may be improvement of the host with inhibition of the infec¬ 
tion. 

I have used this fact, probably advantageously, by giving 
small doses of hydrocortisone or ACTH for a short time in 
the early stages of virus upper respiratory infections. The 
combination of ascorbic acid and one of the bioflavonoids, also 
firms the connective tissue gel, by antihyaluronidase action, 13 
and hence, can be used with corticoids in this connection. 

CORTICOSTEROIDS IN RELATION TO CAPILLARY PERMEABILITY 
AND CONNECTIVE TISSUE PERMEABILITY. 

The work of Zweifach'*' 13 ' 13 has shown that the exchange of 
substances between the blood stream and parenchymatous tis¬ 
sues or epithelial structures is a much more complicated mat¬ 
ter than had previously been described. In order better to vis¬ 
ualize it, some of the anatomy and physiology of the peripheral 
vascular bed will be described. 

In the first place, the capillary endothelium and the inter- 
endothelial cement substance are not the only structures in¬ 
volved in this matter. There are at least five structures in¬ 
volved, and they are grouped together under the term hemato- 
parenchymal barrier. They are as follows: 

1. A Thin, Slimy Proteinaceous Substance Lining tlic In¬ 
side of the Capillaries. This apparently comes from the blood 
plasma. Zweifach's experiments show that if it is washed 
away, some edema will occur. 

2. The Endothelial Cells. While water and large molecules 
pass through the inter-endothelial cement, carbon dioxide, 
oxygen and lipid soluble substances diffuse mainly through the 
endothelial cells; hence, the maintenance of healthy endothelial 
cells, which the corticoids aid in doing, is very important in 
providing nourishment and oxygen to the cells of the impor¬ 
tant structures in our specialty. 
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3. Inter-endothelial Cement. This substance is probably a 
calcium proteinase and is secreted continuously by the endothe¬ 
lial cells. Endothelial cement makes up only a very small 
amount of the total capillary surface (about one per cent), 
but is important in the passage of water and large molecules. 
Proteolytic enzymes will break down the cement substance, but 
hyaluronidase will not. The pH of blood markedly affects the 
permeability of this structure, and, adequate calcium is neces¬ 
sary in order to maintain its normal consistency; however, 
Zweifach has found that hypoxia does not increase its perme¬ 
ability. It was formerly thought that practically all substances 
passed through the cement substance, but as noted previously, 
oxygen, carbon dioxide and lipid soluble substances pass mostly 
through the endothelial cells. 

4. Peri-capillary Sheath. This structure is of the utmost 
importance, particularly in relation to edema. It is a con¬ 
densation of fibrils and very firm ground substance which sup¬ 
ports the capillary. When it is firm, it prevents edema. When 
it is liquefied by hyaluronidase, edema occurs. The corticoids 
help to keep this structure firm and prevent edema. Ascorbic 
acid and the bioflavonoids also aid in this regard. 

5. The Connective Tissue. Like the peri-capillary sheath, 
the consistency of the connective tissue ground substance is 
also affected by the corticoids. 

It can be seen that in the production of edema, sevei’al of 
these structures may be involved; also, all of these structures 
are in a constant state of metabolic flux and vary considerably 
in their physical and chemical make-up. At times they are 
more permeable than others. Of special importance is the peri- 
capillary sheath. This structure exerts the ultimate control of 
the capillary permeability and the latter’s permeability char¬ 
acteristics are regulated largely by the corticosteroids. 

There is another factor about edema Avhich has nothing to 
do with capillary permeability. This factor is that of the ac¬ 
tion of hyaluronidase on the ground substance. Since hyalu¬ 
ronidase is liberated in inflammations, it liquefies the ground, 
substance and, thus, produces edema directly. This is prob¬ 
ably an important factor. Since corticosteroids are anti-hy- 
aluronidase factors, their action helps prevent edema in this 
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manner; thus, the production of edema, whether it be from 
allergy, infection or trauma, is a complicated matter and much 
more complex than simple osmosis and hydrostatic pressure. 

The contraindications to the use of the cortieoids and ACTH 
are too well known to dwell on them at this time; however, I 
emphasize the fact that large doses of these hormones over 
long periods of time will depress the adrenal cortex. To me, 
this is the most dangerous factor in their use; therefore, in 
otolaryngologic practice, whenever possible, we should not re¬ 
sort to this type of therapy. In surgical cases, however, if there 
is any possibility of cortical depression from previous therapy, 
prophylactic cortieoids should be given before and for a few 
days following surgical stress; also, intravenous hydrocorti¬ 
sone should be available for emergencies. 

OTOLARYNGOLOGIC CONDITIONS IN WHICH THE CORTICOSTEROIDS 
AND ACTH ARE USEFUL. 

1. Hay Fever. 

Particularly in severe cases not controlled by ordinary meth¬ 
ods and in localities where the season is short. Besides sys¬ 
temic therapy the local use of hydrocortisone eye drops is ef¬ 
fective. The local use of hydrocortisone intranasally is only 
mildly effective. 

2. Status Asthmatieus. 

In this serious condition, intravenous hydrocortisone or in¬ 
travenous corticotropin may be a life saving procedure. 

3. Penicillin and Other Drag Reactions, Hives and Angioneu¬ 

rotic Edema. 

These maladies are usually self limited and respond well to 
the corticosteroids. 

h. Acute Edema of the Larynx. 

Whether the edema is from infection or trauma, the use of 
the cortieoids may prevent the necessity of doing a tracheot¬ 
omy. 

5. Critically III and Toxic Patients. 

The corticosteroids can tide the patient over while anti¬ 
biotics and other supporting measures are carried out. 
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6. Idiopathic Midline Granuloma of the Facial Tissues. 

ACTH and the corticosteroids are the most effective treat¬ 
ment in this serious condition. 

7. Erythema Multiforme. 

In many such cases, lesions in the mouth are the first sign 
of this disease; hence, the otolai*yngologist may be the first 
to see the patient or may be called in consultation. Corticos¬ 
teroids with appropriate antibiotic therapy give relief and 
shorten the course of the disease. 

8. Pemphigus. 

Like erythema multiforme, the first signs of pemphigus are 
often lesions in the mouth. Until the era of corticosteroids and 
corticotropin, this disease has been considered to have a fatal 
outcome. The author has been consulted in three cases of 
pemphigus. All were treated with corticotropin, corticosteroids 
and antibiotics. Two are now well on no therapy and one is 
free of symptoms on a maintenance dose of hydrocortisone. 

9. Histamine Cephalalgia. 

If histamine and other vasodilating types of therapy fail to 
give relief, corticosteroids, and particularly intravenous cor¬ 
ticotropin, will often bring about improvement; however, vaso¬ 
dilating therapy should be continued. 

10. Contact Ulcer of the Larynx. 

Cauterization or figuration of the lesion followed by a 
short course of corticosteroid therapy is well justified in this 
condition. Granulation tissue is diminished, and epithelium 
can more readily cover the ulcer. 

11. Laryngeal Polyps and Extensive Nasal Polyps. 

The following regime is recommended in these conditions: 

a. Surgical removal of the polyps. 

b. A short course of post-operative corticosteroid ther¬ 

apy. 

c. Elimination of etiological factors. 

d. Appropriate allergic treatment. 
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12. Fresh Stricture of the Esophagus. 

Less scarring results if the corticosteroid therapy is initiated 
immediately. Standard treatment should also be followed. 

IS. Eczema and Dermatitis of the External Ear. 

Local use of hydrocortisone with the appropriate antibiotic 
is very effective in these cases. 

lit. Bell's Palsy. 

In early cases of Bell's Palsy, we have had very good results 
with the use of vasodilators combined with corticosteroids and 
a low-salt diet. 

15. Meniere’s Disease. 

We are now treating Meniere’s Disease in a manner similar 
to that of Bell’s Palsy. That is, a combination of vasodilata¬ 
tion, corticosteroids and low-salt diet. The author’s experience 
is not large enough to comment accurately upon the effective¬ 
ness of this form of treatment in Meniere’s Disease. 

16. Prc-operatively and Post-operativchj in Patients With De¬ 
pressed Adrenal Cortices. (This has been commented 
upon.) 

A.s a matter of fact, in. many operative cases, it is probably 
worthwhile to give a few doses of corticosteroids before sur¬ 
gery and for a day following surgical stress. 

17. Local Spray and Mist Hydrocortisone Therapy in Respira¬ 
tory Allergy. 

We have had only moderate success with this local type of 
therapy. 

18. Post-surgical Edema. 

In surgical cases where post-operative edema is often a prob¬ 
lem, corticosteroids can be effectively used. The author has 
found these hormones especially useful following nasal recon¬ 
structive surgery. 

10. Status Lymphaticus. 

This condition is supposedly due to a hypo-activity of the 
adrenal cortices and may result in death from very mild stress. 
Death from anesthesia furnishes the most typical example. If 
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intravenous hydrocortisone could be administered early 
enough, recovery could be expected. 

20. Anaphylactic and Other Forms of Shock. 

Intravenous hydrocortisone is one of the most effective 

measures. 

21. Emergency Surgery in Debilitated Patients. 

When it becomes necessary to do surgery in debilitated pa¬ 
tients, stress hormones should be administered just before and 
a few days following surgery. 

22. In Patients With a Poor Stress Mechanism. 

In a paper recently given at the meeting of the American 
Academy of Ophthalmology and Otolaryngology in Chicago, 
I stated that it seemed to me that there were many patients 
with a poor .stress mechanism, who gave normal findings on 
all of the tests now available for this function. In other words, 
there were no present tests sensitive enough to determine this 
mild hypofunction, I mentioned that these patients could not 
well tolerate stress of any kind. For example, they would de¬ 
velop a stuffy nose and sore throat when exposed to drafts, 
fog, emotional stimuli and so forth. They were subject to 
headaches and other vasomotor symptoms. Since that time, one 
of our colleagues called my attention to an article by Tintera” 
on “The Hypoadrenal State and Its Management”. Tintera 
had observed 200 patients in the above category, and he stated 
that the regular tests, such as the eosinophil test and checking 
on the corticoid metabolites in the urine, were always nega¬ 
tive. He found that the sugar tolerance test was often abnor¬ 
mal. After eating rapidly absorbed carbohydrates, their blood 
sugar level would rise to hyperglycemic levels, but this would 
be followed by prolonged hypoglycemic levels. It was during 
the latter state their symptoms were more marked. He believed 
that stresses stimulated their overactive parasympathetic 
system to stimulate the pancreas to secrete excessive insulin. 
This kept them in a hypoglycemic state. He recommended the 
following treatment: 

1. Where possible, elimination of stresses, 

2. Bellergal to block the parasympathetic system, 

3. Whole adrenal extract, and 

4. Antihypoglycemic diet. 
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ELONGATED STYLOID PROCESS EVALUATION 
OF SYMPTOMS AND TREATMENT 

Robert W. Godwin, M.D. (By invitation), 

Long Beach, Calif. 

Case reports of symptomatic elongation of the styloid proc¬ 
ess have long appeared m the literature, receiving considera¬ 
tion as a medical lanty. In moie recent years investigators 
have attributed a widened spectrum of symptoms to styloid 
elongation and find that with increased attention the diagnosis 
is not infrequently made in patients previously labeled as psy- 
choneurotic. This paper is presented m the cause of wider rec¬ 
ognition of symptomatic styloid elongation, and to add possibly 
new symptoms to the syndiome. 

HISTORY. 

Although ossified stylohyoid ligaments had been lepoited by 
anatomists for centuues, Wemlecher, of Vienna, is credited 
with the fust surgical lemoval of a symptomatically elongated 
styloid m 1872. Stirling* 3 m America in 1896 described three 
cases, one his wife, later successfully operated; and sporadic 
case reports continued to appeal. In 1932 Thigpen 1 * reported 
11 cases, with some treated by surgical resection and some by 
fracturing the elongated styloid outwards by digital piessure 
thiough the thioat. Clinical lesults with styloid fractal mg 
were not favorable. Morrison 11 in 1940 stated that styloid frac- 
tunng “may or may not influence the neuialgia,” and Lederei 9 
m 1942 noted that “fracture of the styloid piocess during oper¬ 
ations on the tonsils usually pioduces annoying symptoms ” 
Reports on styloid resection, however, weie good, and Turner 15 
m 1936 stated empirically that styloid removal would be fol¬ 
lowed by cure. 

In 1937 Eagle* leported excellent lesults from styloid resec¬ 
tion m two cases, but Shambaugh m editorial comment on Ills 

* Read at the meeting of the "Western Section American LarynBolopIcnl, 
Rhlnoloffical and Otological Society Inc, San Francisco Calif January 21, 
19»C 

t From the DhJslon of Head and Neck Surgery Department of Sursery, 
School of Medicine University of California at Los Angeles 

Editors Note This ms t\aa received in The Laryngoscope Office and 
accepted for publication March 2C 135C 
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paper, in the Eye, Ear, Nose and Throat Year Book, sounded a 
word of caution that neck infections had followed previous 
cases with reported spread of infection to the middle ear and 
meninges. Since the antibiotic era, however, no mention of 
complications has been noted in the literature reviewed. 

Since 1940 many new symptoms have been attributed to 
elongated styloids. Fritz 7 in 1940, and Eagle 5 ' 6 in 1948 and 
1949 reported over 250 cases of the Duke University group, 
many of which had intraoral resections with excellent results. 
Eagle noted about 12 cases that, as well as local throat symp¬ 
toms, demonstrated pain of external or internal carotid artery 
distribution. At surgery actual impingement of these vessels 
could be demonstrated in some cases, with relief of the symp¬ 
toms on styloid resection. Eagle attributed this to actual ar¬ 
terial compression, or to pressure on sympathetic nerves in its 
wall. In 1951 Schmidt 13 added a case of throat tightness, 
hoarseness, restricted voice range and break, and vocal fa¬ 
tigue in a professional singer cured by resection of bilaterally 
elongated styloids. Douglas 3 in 1952 reported a case of severe 
third division trigeminal pain that increased on swallowing, 
and was relieved by resection of an elongated styloid. 

Most writers have done intraoral resections mostly with 
Crowe-Davis gag exposure under general anesthesia, although 
Johnson s used a combination of sodium pentothal and local 
anesthetic. Loeser and Cardwell 16 reported one case in 1942 
operated by an external incision similar to Mosher’s, behind 
and below the angle of the jaw, where the elongated styloid 
was more laterally placed producing carotid symptoms, and 
could not be palpated easily in the tonsillar area. 

ANATOMY. 

Detailed anatomical studies of styloid ossification and anom¬ 
alies by Dwight 3 in 1907 described the development of the 
styloid in the second branchial bar from the cartilage of Reich¬ 
ert, with a proximal ossification center, the tympanohyal, and 
a distal stylohyal center. The proximal center, according to 
Cunningham, 1 appears shortly before birth and fuses with the 
petro-mastoid during the first year. The stylohyal center ap¬ 
pears shortly after birth and ossifies slowly, fusing with the 
upper portion after puberty, or fusion may never occur. In 
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some cases it may become continuous with the inferior cornu 
of the hyoid bone. Anatomists give normal styloid length as 
2.5 cm., and state that abnormally elongated styloids are pres¬ 
ent in about 4 per cent of persons, occurring bilaterally in 
about half of these. Only a small portion of these elongated 
styloids are thought to be clinically symptomatic, however. 

A styloid of normal length passes between the external and 
internal carotid arteries, so that abnormal internal or ex¬ 
ternal deviation may cause pressure on either vessel, even 



Fig 1 Specimen showing: configuration of elongated styloid (From 
collection of Washington Urmersity, St. Louis) 


though the process is not elongated. The tractions applied to 
the styloid by the attachments of the styloglossus, stylopharyn- 
geus, and stylohyoideus muscles and the stylohyoid and stylo¬ 
mandibular ligaments probably play an important role in di¬ 
recting the deviation in growth of the elongated styloid tip. 
The frequently occurring ram’s-hom configuration shown in 
an anatomical specimen in Fig. 1, correlates with X-ray stud¬ 
ies, in the writer’s cases, that the proximal anterior deviation 
may result from traction of the stylomandibular ligament and 
styloglossus muscle, and the distal downward angulation may 
result from the pull of the stylohyoid ligament and muscle. 

The anatomical specimen in Fig. 2 demonstrates the rela- 
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tionship of the facial nerve and stylomastoid foramen to the 
styloid process. It was vividly impressed on me during post¬ 
graduate training never to succumb to the natural impulse to 
twist and break off an elongated styloid tip with a hemostat, 
if one is found presenting into the tonsil fossa at surgery. 
Cases were cited where such a maneuver resulted in backward 
and lateral fracture of the styloid near the base similar to the 
breaking of a wishbone, and complete severance of the facial 



Fig. 2. Specimen showing relationship of facial nerve to the styloid 
process. (From collection of Washington University, St Louis ) 


nerve. Although I cannot find an actual report of such an in¬ 
cident in the literature, the mechanics of such an accident, 
especially with the oblique line of fusion at the base of the 
styloid shown in Figs. 1 and 2 substantiate this hazard. The 
writer has taken care to remove styloid tips with minimal 
twisting or pressure to the proximal portion. 

SYMPTOMS. 

The most typical history of elongated styloid pain is stick¬ 
ing or soreness in the throat following tonsillectomy with the 
reaction by the patient that the throat had not healed, though 
many cases occur long after tonsillectomy, or in unoperated 
throats. The pain is usually steady, dull-aching and nagging, 
frequently witli increased shooting pain in the throat or to the 
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ear on swallowing. At times a sensation of a foreign body- 
sticking in the throat is noted, or there may be a sensation of 
drawing or soreness of the throat muscles. Symptoms may 
follow ai'eas of distribution of disturbed fibers of the Vth, 
Vllth, IXth or Xth cranial nerves. 

The pain attributed by Eagle to internal carotid pressure lo¬ 
calizes especially in the parietal and orbital areas, and external 
carotid pain localizes in the temporal area and the lower side 
of the head and below the eye. 

DIAGNOSIS. 

The diagnosis is suggested by the history and is usually 
made by digital palpation of the firm bony elongated styloid 
tip in the tonsillar area. As a styloid of normal length does not 
reach this area, any palpable styloid is abnormally elongated 
although not necessarily symptomatic. Many elongated styloids 
are diagnosed on routine examination, or by X-ray, in patients 
with no symptoms, and their removal is certainly not indi¬ 
cated. In general it has been noted that anteriorly and medi¬ 
ally deviated styloids are more likely to be symptomatic, and 
that more laterally placed elongations, especially those con¬ 
necting with the hyoid or with a calcified stylohyoid ligament, 
tend to be asymptomatic. In several of the writer’s cases 
styloids were palpable bilaterally, but were only unilaterally 
symptomatic on the side of the slightly longer and medially 
displaced tip. 

Consistently in my cases the patient has shown a marked 
reaction to digital pressure on a symptomatic styloid tip, with 
such remarks as “that is it” or “that’s the spot,” and relate 
that the maneuver caused an exacerbation of pain identical to 
that of his complaints. X-rays are routinely taken before sur¬ 
gery but were found necessary for diagnosis in only one case 
where a large tonsil tag was present and the elongated styloid 
more laterally placed and causing carotid symptoms. In this 
patient lateral pressure through the tonsil tissue reproduced 
the symptoms, and though there was a palpable sensation of 
deep firm resistance the tip could not be clearly outlined. 

Granger position anterior-posterior views give the best com¬ 
parative view of their lengths and their medial or lateral devia- 



692 


GODWIN: ELONGATED STYLOID PROCESS. 


tion. A lateral view centered behind the angle of the mandible 
at “soft-tissue” exposure, with the patient’s mouth closed and 
jaw thrust forward so as to flex the neck but extend the head 
at the atlanto-occipital area gives the best anatomical detail 
and evaluation of the actual length. Standard lateral X-rays 
taken for cervical spine, sinus, or skull series may fail to dem¬ 
onstrate large styloids. Fig. 3 shows such a film read as nega- 



Fig 3 Comentional lateral new of cervical area 


tive for styloid elongation by an excellent radiologist, but a 
repeated film, taken in the above-mentioned position (see Fig. 
4), clearly shows a markedly elongated styloid. 

Differential diagnostic problems most frequently encoun¬ 
tered are: Costen syndrome with mandibular joint disturb¬ 
ances, cervical spine arthritis with radicular pain, atypical 
migraine, impacted third molars or other dental disease, ton¬ 
sillar or pharyngeal abscesses or neoplasms, sphenopalatine 
ganglion neuralgia, and glossopharyngeal, trigeminal or vagal 
neuralgias. 


REPORT OP CASES. 

has done seven trans-oral styloid re- 
One patient had bilaterally elongated 
on the right side, which a right 
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styloid resection relieved in 1951. Fourteen months later she 
developed almost identical symptoms on the left side and re¬ 
turned for successful resection of her left styloid. One patient 
who had mandibular joint tenderness had increasing Costen 
syndrome symptoms worse with chewing, in the two years 
since her surgery, though the local styloid tenderness and sore¬ 
ness in the throat were relieved. Four of the patients had had 



Fig- 4 Special lateral view for demonstrating atjloid 


complete tonsillectomies, and two had large tonsil tags. Dur¬ 
ing this same period at least this number of additional pa¬ 
tients were seen with palpable elongated styloids who were 
not operated upon because of absent, mild, or not definitely 
diagnostic symptoms. 

A 32-year-old woman recently seen in consultation with her 
neurosurgeon, Charles Spicer, M.D., presented symptoms so in¬ 
teresting as to warrant mention at this time, even though no 
definite conclusion can be drawn unless planned styloid resec¬ 
tion clears her symptoms. Her now-pertinent history is that 
in November, 1955, she had increasing shooting pains about 
the left side of her head, followed by sensations of “hot water 
running over the left side of her head" and a slight sensation 
of numbness in this area. At this time she had slight droop¬ 
ing of the left eyelid of the pseudoptosis type, and constriction 
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of the left pupil. No definite enophthalmos or unilateral sweat¬ 
ing was noted, and complete neurological examination was 
otherwise noncontributory. X-rays showed markedly elon¬ 
gated styloids of the pseudojointed type bilaterally which were 
laterally placed. The lateral neck pain was reproduced by deep 
pressure through her unoperated tonsils, and on deep palpa¬ 
tion in a tender area behind the angle of the mandible. 

Clinically, this strongly suggests pericarotid sympathetic 
plexus interference by an elongated styloid as the basis for her 
Horner’s syndrome and pain of carotid artery distribution. 
This would emphasize sympathetic plexus involvement more 
than arterial compression in the production of her symptoms. 
She is the only case I have seen in which external surgical 
approach may be more advisable than transoral. 

SURGICAL TECHNIQUE. 

All patients so far have been operated by transoral approach 
with general endotrachial anesthesia and exposure with the 
Crowe-Davis mouth-gag and position. In the two patients with 
tonsil tags the styloids could be exposed easily through a verti¬ 
cal incision behind the tonsil tags, and tonsil tag removal that 
was not otherwise indicated was not done. Vertical incision 
was made through the mucosa over the presenting tip, and the 
styloid exposed by careful blunt dissection with a hemostat 
and finger palpation. The muscular and tendonous attach¬ 
ments were found most easily and safely separated with a 
fairly dull flat hook elevator made by bending back the tip of 
a Freer submucous elevator. When the tip is freed as high as 
possible, working under intermittent exposure and finger pal¬ 
pation, the distal end is firmly clamped with a tonsil hemostat, 
to prevent losing it in the pharyngomaxillary space, and the 
tip resected as high as possible with minimal twisting or side 
pressure with a long gooseneck mastoid, or universal handle 
sphenoid rongeur. Usually a 1.5 to 3.5 cm. portion is removed. 
No bleeding has been encountered, and the incision is closed 
with about two small plain catgut sutures. 

Patients are given wi de-spectrum antibiotic coverage for 
about four days after surgery. One patient with hay fever 
and sneezing spells developed barely palpable emphysema 
crepitus in the lateral neck following surgery, but no definite 
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neck infections have developed As a piecaution patients aie 
warned not to blow then noses for seveial days aftei suigeiy, 
to x educe the chance of cervical emphysema or neck infection 
The opeiative site heals with little edema of the lateral throat, 
and the patients expel lence less discomfort than fiom a tonsil¬ 
lectomy 

SUMMARY 


A clinical evaluation of elongated styloid piocess symptoms 
and tieatment has been piesented, with consideiation of his 
toncal background, anatomy, diagnosis and tieatment The 
possibility that Hoinei’s syndiome may lesult from styloid 
piessuie on cervical sympathetic fibers of the caiotid plexus is 
suggested 
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CONGENITAL HEMANGIOMA OF THE LARYNX*f 

Daniel C. Baker, Jr., M.D., 
and 

Claude L. Pennington, M.D. (by Invitation), 

New York, N. Y. 

Hemangiomas of the skin of the face and neck are common 
tumors in the infant, but are not so common in the larynx. As 
recently as 1944, Ferguson 1 made a review of the literature and 
found but seven cases. To these he added one of his own. Dar- 
geon and Daly 2 in 1951, reviewed the literature and found ten 
cases of hemangioma of the larynx. They reported a case, in¬ 
cluding the autopsy findings. Since 1951, five infants were 
seen and treated for congenital hemangioma of the larynx at 
Babies Hospital. All of these patients had lesions elsewhere on 
the skin of the face or neck, in addition to the laryngeal heman¬ 
gioma. They were admitted to the otolaryngological service 
because of obstructive laryngeal dyspnea. The pathology, 
symptomatology, diagnosis, and treatment of these cases will 
be presented. 


PATHOLOGY. 

Boyd 3 classifies hemangiomas into two main types: capillary 
hemangioma and cavernous hemangioma. Capillary heman¬ 
gioma includes port wine stains, birthmarks and strawberry 
marks. Cavernous hemangioma includes the group made up of 
structures similar to erectile tissue. They contain large and 
irregular spaces and lack the definiteness of fully formed blood 
vessels. 

Hertzler* has classified hemangioma into three groups: capil¬ 
lary, venous and cavernous. The capillary hemangiomas are 
intraderm'al capillary varicosities which may invade the deeper 
structures. The venous hemangiomas are elevated tumors 

* Read at the meetinR of the Eastern Section, American Laryngological, 
Rhinological and Otological Society, Inc., Boston, Mass., Jan. 13, 1956. 

t Prom the Department of Otolaryngology, Babies Hospital, Columbia- 
Presbyterian Medical Center, New York, N. Y. 

Editor’s Note: This ms. received in The Laryngoscope Office and accepted 
for publication, February 15, 1956. 
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which are present at birth or appear soon after. They may 
develop rapidly during the first few months of life. The cav¬ 
ernous hemangiomas show large spaces that lack the form of 
mature blood vessels . 5 

In our group all of the patients had hemangiomas about the 
face, neck or oral cavity, in addition to a laryngeal lesion. The 
youngest patient was one month and the oldest four months of 
age. There were four females and one male, which is different 
from the cases reported in the past. The literature indicates 
that males outnumber the females two to one. 

Sweetser 0 stated that infantile hemangiomas of the larynx 
were usually subglottic in location, and in adults the lesions 
were more apt to be on the vocal cords or above this level. In 
our series, supraglottic lesions were found as frequently as 
those in the subglottic area or trachea. 

McMahon' reviewed Sturge-Weber disease. He reported a 
case with laryngeal disease. In this disease there are exten¬ 
sive hemangiomatous nevi of the skin and cerebral heman¬ 
gioma. 

There was one pathological report in our group of five pa¬ 
tients, and this was a capillary hemangioma. The patient died, 
and tissue removed at autopsy from the trachea was reported 
as follows: 

“On cross section, the tissue is dark red in color and homogenous It 
is hemangiomatous tissue This forms a layer between epithelium and 
cartilage and is simmetncal The maximum thickness is 3 mm where the 
diameter of the trachea is 7 mm and one has the impression that when 
completely filled with blood it probably occluded the lumen completely 
The histologic appearance of the lesion in the trachea resembles more 
nearly the so called hemangioendothelioma of the infantile -variety, where 
the lesion appears more solidly cellular with no or relatively few dilated 
vascular channels " 

Hemangiomas vary in size at different times depending upon 
the blood content of the tumor. This was evident in the re¬ 
peated direct laryngoscopies on these patients. At times the 
hemangioma was large, and on other examinations it was 
scarcely visible. 

SYMPTOMATOLOGY. 

Suehs and Herbut 5 listed the laryngeal symptoms in patients 
that had previously been reported. Obstructive laryngeal 
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dyspnea was the outstanding finding. In our group, although 
the patients had lesions on the lip, tongue and oral cavity, the 
symptoms of stridor and obstruction of laryngeal origin dom¬ 
inated the clinical picture. 

Laryngeal symptoms were not present at birth. As the 
hemangiomas of the face, lip, tongue or oral cavity became 
moi*e prominent and appeared to grow, the laryngeal symptoms 
became more evident. There was noisy breathing, obstruc¬ 
tive dyspnea and disturbances in swallowing. The degree of 
obstruction was variable. At times it was very slight, only to 
become severe at another period. This was probably due to 
the changing blood volume of the hemangioma. The patients 
failed to gain weight. It was necessary to do a tracheotomy in 
all five patients. 


DIAGNOSIS. 

The patients were referred to the otolaryngological service 
because of laryngeal symptoms. The presence of hemangioma 
in the larynx was determined by direct laryngoscopy. In this 
group of five infants, two were subglottic and tracheal in loca¬ 
tion, and the remaining three involved the epiglottis, aryepi- 
glottic folds and the mucosa over the arytenoid cartilages. 

The appearance of the hemangioma by direct laryngoscopy 
varied, depending upon the blood content of the tumor. In 
each instance the lesions were large enough to produce laryn¬ 
geal obstruction. There were no biopsies taken, due to the dan¬ 
ger of hemori’hage. A pathologic report was obtained on the 
patient who died. The lesion was classified as a capillai’y 
hemangioendothelioma. 


TREATMENT. 

Hendrick 0 discusses the thei’apy of vascular tumors. He in¬ 
cludes solid cai'bon dioxide snow, ii’i*adiation, electrosurgery, 
injection of sclerosing solution and tattooing or neutralization 
of color. The method of therapy depends upon the age of the 
patient, type and location of the lesion and its rate of growth. 

Kasabach and Donlan 10 reported two cases ti’eated success¬ 
fully by Roentgen therapy. 



TABLE I. 


BAKER & PENNINGTON : CONGEN. LARYN. HEMANGIOMA. 699 


End Result 

Decannulated 

Good but 
mediastinal 
hemangioma 
still enlarging 

Died suddenly 
Hemangio¬ 
endothelioma 

Decannulated 

Good 

Treatment 1 

Tracheotomy 

Radiotherapy 

Tiaclieotomy 

Radiotherapy 

Tiaclieotomy 

Radiotherapy 

Tracheotomy 

Radiotherapy 

Tracheotomy 

Radium 

Radiotherapy 

Method of i 

Diagnosis | 

Laryngoscopy 

X ray 

Bronchoscopy 

Laryngoscopy 

Laryngoscopy 

Bronchoscopy 

Laryngoscopy 

c5 

5® 
o 5 
H- 
c ' 

eS « 

5— 

5° 

Face and Lip 

Mediastinum 

i 

Skin and 
structures 
of jaw, neck 
and pharynx 

Neck, ear and 
soft palate 

' Up, tongue, 

1 pharynx, 

1 Eustachian 

1 tubes, middle 
ear, aryepiglottlc 
! folds and 
| arytenoids 

o 

!l 

t 

Supraglottic 

Subglottic, 

Tracheal 

Supraglottic, 

Base of tongue, 
Epiglottis and 
aryepiplottic 
folds, trachea 

Supraglottic 

Subglottic 

Supraglottic 

< 

& o a m > 

a t-3 o *^ < 
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TABLE II. 


Case 

Sex 

Age in 
Months 


Duration 

E.W. 

P 

4 

dyspnea i 

7 days 

L.B. 

M 

2% 

dyspnea 

S days 

G.C. 

F 

1 

dyspnea 

1 day 

J.S. 

F 

1 

dyspnea 

2 days 

A.V. 

F 

m 

dyspnea 

2 -weeks 


X-ray therapy was selected for the laryngeal lesions in our 
group. This type of treatment is not without danger to the 
infant larynx. It is important to keep the dose low and to 
spread it out over a period of several months. Each patient 
received an average of 400 Roentgens within a pei'iod of nine 
days. This was repeated at intervals of three months until a 
total of 1200 units had been given. There was no evidence of 
any X-ray complication to the larynx as a result of this ther¬ 
apy. The lesion appeared to become smaller after completion 
of the treatment. 

The response to X-ray treatment is difficult to evaluate. 
Capillary hemangiomas have a tendency to disappear spon¬ 
taneously after a few years. It is possible that patients might 
do just as well if the laryngeal lesions are left alone. An ex¬ 
ception would be the lesion that is growing rapidly. One of 
our group has involvement of the mediastinum as well as the 
larynx and trachea. It has not been possible to control the 
mediastinal lesion with X-ray therapy. 

All of the patients needed a tracheotomy. These patients 
required a long stay in the hospital and a great deal of nursing 
care. In order to cut down the expense involved, the par¬ 
ents were taught how to change the tracheotomy tube and to 
take care of the patient at home. 

RESULTS. 

Four of the five patients are living. One died of respira¬ 
tory obstruction, and at autopsy the lesion was found to in¬ 
volve a large portion of the trachea. Two patients have been 
decannulated. One will be decannulated in the near future. 
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The remaining case has extensive involvement of the medias¬ 
tinum in addition to the larynx and trachea. The prognosis 
in this patient is questionable. 

The lesions that are present on the face will require further 
therapy which will be supeivised by the plastic surgeon. 

SUMMARY. 

Congenital hemangioma of the laiynx is piobably moie com¬ 
mon than is indicated by reports in the literature. 

Tracheotomy is necessaiy if laiyngeal obstruction is pres¬ 
ent. 

X-iay therapy may be of value in these lesions. Precau¬ 
tions are necessary when it is used. 

The piognosis is good if the lesion is not too extensive (and 
if a vital stiucture is not involved. 
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A RARE CASE OF CHRONIC OTORRHEA WITH 
INTRACRANIAL COMPLICATIONS * 

Russell Fletcher, M.D., 

San Rafael, Calif. 

C. M., a 73-year-old man, came to the office because of a 
running ear. Within three months he had developed intra¬ 
cranial complications that caused his death. The diagnosis Avas 
not made until the autopsy findings were completed. Later it 
was learned that there are laboratory tests whereby an accu¬ 
rate diagnosis might have been made earlier. 

A brief review of this patient's clinical course will bring 
out some of the diagnostic problems encountered: 

The patient was a retired teamster who had had an inter¬ 
mittent discharging right ear since childhood. Another otolo¬ 
gist reported that the ear was dry one year before, but that 
it had been discharging six weeks before the patient first con¬ 
sulted me on October 6. As he had a large amount of_granula¬ 
tion tissue in the middle ear, some of this tissue was removed 
'for microscopic examination. This tissue was reported as 
being a granuloma. X-rays of the mastoid made at this time 
showed them to be sclerotic, with no definite bone destruction. 
He was treated at the office for the next three weeks, but as he 
had an increasing amount of pain and headache, he was hos¬ 
pitalized on October 28. 

His internist had treated him for some time for diabetes, 
which was controlled with insulin. He also had a mild hyper¬ 
tension. Medical and neurological examinations were other¬ 
wise essentially negative. A lumbar puncture and spinal fluid 
were normal. X-rays of the mastoid on October 28 showed no 
change from those made on October 6. He was given 8,000,000 
units of Penicillin within the next six days. 

A radical mastoid operation was done on October 30. The 

* Read at the meeting’ of the Western Section, American Laryngological, 
Rhinological and Otological Society, Inc., San Francisco, Calif., January 
21, 1956. 

Editor’s Note: This ms. received in The Laryngoscope Office and accepted 
for publication, March 26, 1956. 
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soft tissues over the mastoid and ear were very vascular and 
somewhat indurated. The mastoid cavity was extremely small, 
and there was very little pus present. Granulation tissue in 
the mastoid antrum and middle ear was removed for micro¬ 
scopic examination. This tissue again revealed a granuloma. 
The dura was exposed and found to be normal. There was no 
evidence of extension over the lateral sinus area. There was 
no Vllth nerve paralysis immediately following surgery. 

His postoperative course was very stormy. He had chills 
and fever, and his headache persisted. X-rays of the chest 
revealed a pneumonia, which responded to treatment within a 
week. He began to develop weakness of the Vllth nerve and 
had difficulty in swallowing; he also had some hoarseness. 
There was a paralysis of the right side of the palate as well 
as the right vocal cord. A lumbar puncture and spinal fluid 
were again negative. At times he was fairly alert mentally, 
but at other time he was stuporous. 

On November 7 a neurosurgical consultation reported that 
there was no evidence of increased intracranial pressure, in 
spite of the fact that the Vllth to the Xllth nerves on the 
right side were involved. The neurosurgeon stated that such 
lesions are most often due to malignancies extending along 
the base of the skull and originating in the nasopharynx or 
immediate vicinity. He found no evidence of a posterior fossa 
abscess or mass. He noted that there was slight tender swell¬ 
ing at-the tip of the mastoid, and he suggested that later a 
biopsy might be taken from a gland in this area. 

On November 9 the blood culture was reported negative. 
The sensitivity tests of cultures made from the ear showed the 
organisms to be most sensitive to Chloromycetin. As pre¬ 
viously stated, the patient had received 8,000,000 units of pen¬ 
icillin during the first six days of hospitalization. The penici’ 
lin was stopped and 250 mg. of aureomycin was given ev y 
four hours for one week. When the ear culture showed he 
organisms to be sensitive to Chloromycetin, he was give 250 
mg. of this drug every six hours for the next ten da> ; and 
Gantrisin for two weeks; however, none of these dr’ gs pro¬ 
duced a definite improvement in the patient. 

His general condition gradually became worse ' ~ 
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perature was irregular, although not very high. He had so 
much difficulty swallowing that it was necessary to feed him 
through a Levine tube. He had a constant headache. At times 
he was lethargic or stuporous. X-rays of the skull on Novem¬ 
ber 18 were reported as showing no evidence of involvement 
of the petrous tip and no evidence of destruction at the base 
of the skull. These X-rays did suggest a mass in the naso¬ 
pharynx. (See Fig. 1.) 

Because of the patient’s poor mental and physical condition 
it was difficult to examine the nasopharynx well, and a defi¬ 
nite tumor mass had not been seen. The pathologist who per¬ 
formed the autopsy six weeks later reported that no mass could 
be palpated in the nasopharynx. On November 20, with strong 
retraction of the soft palate, a small definite mass about one 
cm. in diameter was seen high in the vault on the right side of 
the nasopharynx. The surface of the epithelium seemed in¬ 
tact. A large amount of this rather soft friable tissue was re¬ 
moved for microscopic examination. This tissue was reported 
as a granuloma, similar to the three specimens previously re¬ 
moved from the ear canal, the mastoid antrum and the middle 
ear. Several pathologists examined these specimens, and all 
agreed on the diagnosis. On December 18 X-rays of the skull 
were repeated; the report stated that no change had occurred 
in the past month, and that there was no evidence of involve¬ 
ment of the petrous tip or foramina at the base of the skull. 
(See Fig. 2.) 

The patient’s condition rapidly became worse, and lie ex¬ 
pired on January 6, three months following my first examina¬ 
tion. Fortunately, an autopsy was done. The following is a 
brief resume of the autopsy findings relating to this case: 

“A mass about 3 cm. in diameter and 1 cm. thick, with very 
ill-defined borders, surrounded the entire right petrous tip 
area and extended into the foramen magnum. This mass en¬ 
veloped the cranial nerves of the right side. It had dissected 
downward near the mid-line to a point just above the naso¬ 
pharynx on the right but apparently had not penetrated 
through the lining of the nasopharynx on this side. As pre¬ 
viously noted, palpation of the nasopharynx by the autopsy 
surgeon revealed no abnormality. The bony petrous area was 
mushy in consistency and had the same type of material as 
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the mass, which was a thick, rubbery, reddish-yellow mass, 
resembling granulation tissue. There was also a thrombus of 
the right lateral venous sinus. The gross impression was that 
of a neoplasm, but when the microscopic sections of this mass 
were examined, they revealed many areas with very typical 
actinomycosis.” (See Fig. 3.) 

Actinomycosis of the ear is very rare. Risch 1 in 1938 re¬ 
viewed the literature and found only 31 cases involving the 
ear, and only 12 of these cases involved the middle ear. 
Nowack 1 reported two cases in 1938. Townrow* reported a 
case in 1945 that was remarkably similar in all aspects to my 
case. Schubert* reported one case in 1951, and Bistrenin 5 re¬ 
ported a case. 

The fact that actinomycosis of the ear is so rare is of aca¬ 
demic interest, but it is of much more interest to our specialty 
that actinomycosis, as well as other diseases that produce 
granulomatous lesions, are rather commonly found in the 
mouth, nose, throat and neck. The fact that a differential diag¬ 
nosis can be made between actinomycosis and these other dis¬ 
eases, by making bacteriological studies of this granulomatous 
tissue, makes it imperative today that we are familiar with 
these tests in order to determine which specific drug or anti¬ 
biotic is to be used. 

Months later I learned that laboratory tests might have en¬ 
abled us to make this differential diagnosis earlier. While at¬ 
tending an instruction course given by Thomas B. Fitzpatrick, 
M.D., Professor of Dermatology at the University of Oregon 
Medical School, we were told that whenever one had a chronic 
granuloma which had not been identified, this tissue should be 
ground up and cultured for a fungus, etc. He was referring 
to an article written by Lyle A. Weed, M.D., and David C. 
Dahlin, M.D.,” of the Bacteriology and Surgical Pathology 
Division of the Mayo Clinic. 

Dr. Weed and Dr. Dahlin reported 14 cases illustrating 
some of the common errors made in trying to establish an 
etiological diagnosis of tissue removed when only a histological 
examination was made. Their work was based on the generally 
known facts that certain organisms elicit a fairly characteris- 
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Fig 3. Microscopic examination revealed many areas of typical Actinomy coses with the characteristic sulfur granule arrangement 
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tic histological response, although experience has also proven 
that different organisms may stimulate reactions that are his¬ 
tologically indistinguishable and, on the other hand, that a 
given species of micro-organisms can produce a wide variety 
of histological patterns. These authors for some time had 
made extensive bacteriological examinations of tissues re¬ 
moved surgically, as well as the histological examinations of 
the tissues removed. These studies revealed many discrepan¬ 
cies that occur between the histological interpretation and the 
results of the bacteriological studies of the same tissue. 

Briefly, their method of making these bacteriological studies 
is to have as much of the tissue as possible removed by the 
surgeon under sterile technique, if possible. They preferred 
to have abscesses aspirated rather than to use swalrs. The tis¬ 
sue should be ground to a paste in a sterile mortar and diluted 
with sterile saline or broth to make a 10 to 20 per cent emul¬ 
sion. It is not satisfactory to use pieces of tissue for culture or 
inoculation. This emulsion is then cultured on the various 
media that may be required, which any modern bacteriological 
laboratory will be able to do. 

The following is a brief summary of the conclusions of these 
authors: 

“Tuberculosis was frequently not recognized from the biopsy 
alone, but bacteriological studies of the same tissue gave an ac¬ 
curate diagnosis. It frequently may be impossible to establish 
a diagnosis of blastomycosis or coccidioidomycosis by histologi¬ 
cal methods alone because of the absence of organisms, or be¬ 
cause the organisms present may not possess adequate identi¬ 
fying characteristics. Brucellosis may be recognized in the 
tissue only by isolating the organism, as it gives no character¬ 
istic histological pattern. Actinomycosis is probably frequently 
confused with certain fungus infections, but careful attention 
to the size of the filaments would many times avoid this error; 
however, actinomycosis can be distinguished with certainty 
from nocardia only on culture. Because of the inherent limita¬ 
tions of histological procedures, we believe that every specimen 
removed for biopsy should be studied as thoroughly as possible 
by acceptable bacteriological methods in an attempt to estab¬ 
lish the etiological agent. Such procedures, if performed dili¬ 
gently and carefully, should result in more accurate diagnoses 
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and thereby prevent needless operations and save many lives 
by indicating the proper therapy.” 

COMMENT. 

It was very disconcerting to treat a patient for three months 
without making a diagnosis. Had we made bacteriological 
studies of the tissue taken for biopsy we might have made the 
diagnosis before death, and, as penicillin is effective in the 
treatment of actinomycosis, we might have saved his life. 

CONCLUSIONS. 

1 . A case report of a patient who had actinomycosis of the 
ear with intracranial complications that caused his death in 
three months, has been presented. 

2 . The diagnosis was not made until the autopsy findings 
were complete. 

3 . Biopsies taken from the middle ear, mastoid antrum and 
nasopharynx revealed a granuloma. 

4 . Bacteriological studies made from granulomatous tissue 
are necessary to make a differential diagnosis between the 
various diseases that produce such granulomatous tissue. 
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THE ADENOID AND ITS RELATION TO THE EAR.*f 

Lucian IV. Alexander, M.D., 

New Orleans, La. 

It is significant that the term adenoid merely means re¬ 
sembling a gland, while the term adenoids, by the simple addi¬ 
tion of the letter "s", implies a pathologic state. 

Adenoid disease has been recognized since the time of Hip¬ 
pocrates. Meyer of Copenhagen, when he published the classic 
description of adenoid vegetations in 18G8, called attention to 
the “adenoid facies" exhibited in portraits and busts several 
centuries old. It is curious, therefore, that this disease and its 
management should be so generally neglected, both in the 
teaching of otolaryngology and in textbooks on the subject. 
The neglect, however, helps to explain why the removal of the 
adenoids is looked upon as one of the simplest and easiest of 
all surgical procedures, which it is not; in fact, the generally 
casual attitude toward the operation helps to explain, in its 
turn, why the results which follow it are so often less than 
satisfactory. 

The adenoid was once thought to be a completely function¬ 
less structure. There is now an increasing belief that the grow¬ 
ing child requires nasopharyngeal lymphoid tissue for present 
and future protection against infection. When, however, ade¬ 
noid tissue has become hypertrophied, it not only cannot ful¬ 
fill its normal function, but it also selves as a focus of infec¬ 
tion. 


PATHOLOGY. 

The most important subject in diseases of the pharynx is the 
pathologic changes in the lymphoid tissue. There are two prin¬ 
cipal types of pathological changes to which the adenoids 
(lymphoid tissue) are subject: «. Hyperplasia; b. Hypertro¬ 
phy with infection. 

* Read at the meet !hr of the Southern Section, American LaryngolaBlcal. 
Rhlnologlcai and Qtologlcal Society, Inc., Houston. Tex., January 27-28, 
1956. 

t From the Department of Otolaryngology. Tulane University of Louisi¬ 
ana School of Medicine, New Orleans. 

Editor's Note; This ms. received In The Laryngoscope Office and accepted 
for publication, February 16, 1956. 
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In hyperplasia (see Fig. 1), which usually occurs in infants 
and young children, there is a marked reproduction of the nor¬ 
mal lymphoid cells with very little, if any, of the growth of 



Pig 1. Demonstrates simple hyperplasia showing prominent enlarged 
follicles 
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connective tissue (see Fig. 2). This tissue is subject to infec¬ 
tion, and then the second type of disease occurs, in which a 
marked increase in vascularization takes place, with the other 
elements of inflammation, such as round cell infiltration and 
fibrous tissue formation. The folds within the lymphoid masses 
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in the adenoid harbor the infected material. The bacteria in 
the crypts find their way into the follicles. As the process of 
recurrent acute inflammation in the crypts and lymphoid tis¬ 
sue occurs, so does the retention of the infectious material 
within the crypts increase (see Fig. B). This retention causes 
these crypts to dilate with accumulated masses of degenerated 
epithelium in the crypts, clumps of bacterial flora, particles of 
food and mucous (see Fig. 4). Slowly this hypertrophic proc¬ 
ess produces atrophy by squeezing out the lymphoid tissue. 
The toxins from the crypts (distended) or bacteria are ab¬ 
sorbed into the circulation by the blood stream, or lymphatics. 
A marked anemia develops from diseased adenoids. 


AUDITORY IMPAIRMENT. 

The presence of diseased adenoids may be followed by a 
number of serious consequences, some infrequent but some 
very frequent indeed. They include snuffling, nasal obstruc¬ 
tion, mucopurulent or purulent nasal or postnasal catarrh, ab¬ 
sence of nasal resonance, laryngeal stridor, suppuration of the 
accessory nasal sinuses, cervical adenitis, gastrointestinal dis¬ 
turbances, defective growth and backwardness, aprosexia or 
inability to fix the attention, neuroses, systemic infections, and 
a number of other unfortunate results. 

In particular, neglect of diseased adenoids may have an ex¬ 
tremely serious effect upon the structure and functions of the 
ear. Deafness which follows obstruction to the Eustachian 
tube by adenoid tissue may occur by several mechanisms: the 
membranum tympani may be indrawn or retracted; postnasal 
catarrh may spread along the Eustachian canal, with result¬ 
ing acute and chronic otorrhea. From the aural point of view, 
the most dangerous variety of diseased adenoid tissue is the 
soft, diffuse type, which usually is not excessively hypertro¬ 
phied. This type of tissue more than any other type, is apt to 
become inflamed and suppurative, and to cause middle-ear dis¬ 
ease and eventual auditory impairment. 

These are not imaginary or even occasional possibilities. 
They are serious considerations which must be constantly 
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borne in mind. It has been said with good reason, that a defi¬ 
nite loss of hearing can practically and without difficulty al¬ 
ways be demonstrated in a child with hypertrophied adenoids 
who is not properly treated before the age of 10 years. One 
British observer reported diseased adenoids in 62 per cent of 
375 school boys ranging in age from 61 to 121. years, 27 per 
cent of whom had some impairment of hearing. Another ob¬ 
server found auditory damage in 70 per cent of all children 
with diseased adenoids, while still another found that 60 per 
cent of all hearing impairment in children could be attributed 
to this cause. 

These hearing difficulties arise for the most part during the 
period of active growth. Even if atrophy of the hypertrophied 
adenoid tissue should take place by natural processes, the re¬ 
gression cannot be counted on to occur before the child’s hear¬ 
ing is in danger of being irreversibly damaged. It should also 
be remembered in this connection that the atrophy of the ade¬ 
noid tissue which so often seems to occur at the age of puberty 
is usually only apparent; the adenoid tissue itself does not 
shrink, it merely seems smaller because, except in occasional 
cases, the nasopharynx has increased in size. 

The otolaryngologist, confronted with the question of 
whether or not to operate for adenoids, often has a difficult 
decision to make. There are two circumstances, however, in 
which his course of action is clear: 1. If enlarged adenoids are 
present in association with chronic suppurative otitis media, 
they should be removed without delay, even at the risk of an 
acute flare-up of the aural disease. 2. If auditory impairment 
is present in association with even minimum adenoid vegeta¬ 
tions, an operation to remove the adenoid tissue must be un¬ 
dertaken without delay. 

EXAMINATION OF THE NASOPHARYNX. 

Examination of a child suspected of harboring hypertro¬ 
phied adenoids is not alwpys easy; in fact, examination with 
the mirror is practically impossible in children under six years 
of age, and if the symptoms and clinical signs are not conclu¬ 
sive, examination with the finger may be necessary. If the 
finger is passed up behind the soft palate, a soft mass, which 
feels almost like a bundle of worms, may be found filling, or 
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almost filling, the nasopharynx. When the adenoids are dis¬ 
eased, the finger, when it is withdrawn, will be covered with 
tenacious mucus streaked with blood. If no blood is present, it 
can be assumed that the nasopharynx is normal. If digital ex¬ 
amination can possibly be avoided it is well to omit it in young 
children, particularly nervous children, to whom it is always 
very disturbing. 

Posterior rhinoscopy should be employed routinely in older 
children. If adenoids are present, the amount of enlargement 
can be determined by the extent to which the upper portion 
of the posterior edge of the septum is hidden from view in the 
mirror. In extreme hypertrophy the entire septum is invisible. 
Nasopharyngoscopy should also be performed routinely in all 
older children. 

A child with adenoids is likely to present such findings as a 
high-arched palate; irregular eruption of the second teeth, 
which project forward and overlap; and blobs of mucus or a 
mucopurulent discharge dripping from the postnasal space. 

TECHNIQUE OF REMOVAL OF THE ADENOIDS. 

Unless the removal of the adenoids is carried out with care¬ 
ful attention to technical details, portions of the hypertrophied 
structure will inevitably be left in situ, particularly in the fol¬ 
lowing locations: 

1. The angle formed by the roof and posterior wall of the 
nasopharynx. One frequently finds, when examining the pa¬ 
tient after operation, that while the main mass has been re¬ 
moved, a fringe of tissue has been left behind. 

2. Posteriorly, behind the soft palate. When the soft palate 
is raised, a tag of tissue attached to the mucosa is likely to be 
found. Sometimes it is large enough to be seen without lifting 
the palate. 

3. Laterally, in Rosenmuller’s fossae, above and below the 
Eustachian cushions. When the adenoids are soft and dif¬ 
fuse, tissue is particularly likely to be left behind in this loca¬ 
tion. 

The operation is performed under general anesthesia, which 
is continued in the deep plane, with abolition of the pharyn- 



ALEXANDER: ADENOIDS OP THE EAR. 


7X7 


geal reflex, until the whole procedure has been concluded. The 
patient is in the recumbent position, with the head down and 
slightly flexed. A mouth gag is used, as in tonsillectomy. 

Opinions differ as to the most useful instruments for re¬ 
moval of the adenoids. There is rather general agreement that 
a curette is preferable to the various kinds of postnasal for¬ 
ceps formerly employed, because it removes the growth more 
completely, as well as more quickly. An essential step in the 
curette technique is the use of a horizontal incision, made with 
a knife, through the mucosa immediately below the adenoid. 
This precaution prevents stripping of the nasopharyngeal 
mucosa as the curette is removed. Otherwise, surgeons tend 
to develop their own preferences. Some prefer the Beckmann- 
Thomson curette, others the LaForce adenotome, which works 
on the guillotine principle and which is fitted with a cage which 
receives the excised tissue and prevents its lodging in the 
larynx or being swallowed. Still others prefer the LaForce 
and Kelly adenotomes used in combination. 

The following technique is simple and satisfactory: 

1. Before any operative procedure the nasopharynx is pal¬ 
pated digitally, to determine accurately the size, character and 
position of the adenoids. In particular, it is noted whether the 
fossae of Rosenmiiller are clear, whether the Eustachian cush¬ 
ions are normal or enlarged, and whether the atlas is unusually 
prominent. 

2. The central mass is attacked first, with the LaForce 
adenotome. Usually this step removes only the upper two- 
thirds. 

3. The Kelly direct vision adenotome is next inserted and 
the lower part of the adenoid mass is cleanly removed. Any 
lateral portions are also removed under direct visualization. 

b. Finally, the Love retractor is inserted, and the fossae of 
Rosenmiiller are inspected. The Yankauer speculum may also 
be used for this purpose. Any lymphoid tissue remaining in 
these areas is removed with a punch forceps. It is sometimes 
useful to use a Eustachian catheter at this stage of the opera¬ 
tion. 
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which, because of its size or location or both, is producing 
symptoms, the preferable method of management is secondary 
surgery. The symptoms that we encounter from adenoid rem¬ 
nants include: 1. conductive deafness; 2. recurrent colds; 
3. tinnitis (a subjective symptom) ; i. pressure and ear sensa¬ 
tion (a subjective symptom) ; and 5. aerotitis. 

It is almost impossible to examine the adenoid region in 
young children with a nasal pharyngoscope or laryngeal mir¬ 
ror; therefore, to be positive in your diagnosis, it is wise to 
give the patient an anesthetic and examine the nasal pharynx 
thoroughly. Where tissue is found we remove enough to venti¬ 
late the Eustachian tube and the nares. Often hidden infec¬ 
tion is found in the pharyngeal recess as small cysts. Head 
colds frequently start in this area. Remember to remove the 
tissue around the torris by nibbling with the punch forceps. 

On the surface, irradiation seems a satisfactory method of 
managing recurrent hypertrophy of the nasopharyngeal lym¬ 
phoid tissue, since lymphoid tissue ranks next to the sex cells 
in its sensitivity to this physical agent. On the other hand, 
this method is not without danger, and reported results vary 
widely. It seems wisest, therefore, to reserve it for small lym¬ 
phoid accumulations in and around the Eustachian tubes in 
patients whose chief complaint is conductive deafness. Before 
it is resorted to, it is essential that the diagnosis of conduc¬ 
tive deafness be established; more than one patient with nerve 
deafness has been submitted to unnecessary irradiation be¬ 
cause the proper diagnostic methods were not first employed. 

X-RAY TREATMENT. 

The X-ray treatment is of value in real young children in 
whom you are sure no large mass of adenoid tissue is present. 
The technique for X-ray treatment of the Eustachian tubes 
or lymphoid tissue in the nasal pharynx is as follows: 

The output of the machine (with these factors) : 48 Roent¬ 
gens (r) per minute. The treatment is through two fields, a 
right and left lateral, each 7x7 cm. in size located to cross¬ 
fire the nasal pharynx. The treatment is one weekly for four 
weeks with both right and left fields treated at weekly in¬ 
tervals. The treatment to each field each week is two minutes 
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5. The last step is a systematic inspection of the whole naso¬ 
pharyngeal area, including first the roof, then Rosenmiiller’s 
fossae and the Eustachian cushions, and finally, the posterior 
wall. If the operation has been correctly performed and all 
adenoid tissue has been removed, the entire surface will be 
perfectly smooth. 

Bleeding is sometimes so brisk during removal of the ade¬ 
noids as to hamper the procedure. It seldom fails to stop, how¬ 
ever, within a minute or two of the conclusion of the operation, 
and under normal circumstances, the total loss is not more 
than one or two ounces. If bleeding does not cease spontane¬ 
ously, a thorough examination must be made at once, under 
good illumination, to see whether a tag of lymphoid tissue has 
been left behind. It is astonishing how often profuse bleeding 
occurs from this simple cause, and how promptly it ceases 
when the tag has been removed. If bleeding still continues 
after the removal of the tag, the quickest and most effective 
way to control it is to insert a gauze plug into the postnasal 
space. In some cases it is necessary to suture. 

POSTOPERATIVE BLEEDING. 

In cases of postoperative bleeding, a postnasal pack is in¬ 
serted in the usual manner, making sure that you have a string 
from the pack coming out of the mouth and attached to the 
cheek. This string coming from the mouth is essential for 
easy removal the following day. A pack should never be left 
in place over 24 hours. If bleeding recurs after the pack is 
removed, it is much better to put in another pack than to leave 
the original pack in place. A pack in place over 24 hours in¬ 
vites secondary infection. Hemostatic drugs are also useful 
in controlling minor postoperative bleeding. 

RECURRENCE. 

When operation is performed carefully, by the technique 
described or some similarly precise technique, recurrence of 
adenoid tissue does not take place in more than 10 per cent of 
all cases. Some recurrences are undoubtedly instances of 
physiologic hypertrophy of remnants of adenoid tissue rather 
than true regrowth. No treatment is necessary in this type of 
recurrence. If, however, one is dealing with a true regrowth, 
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SUMMARY. 

Removal of the adenoids should be advised only when there 
is no doubt that the hypertrophied lymphoid tissue is produc¬ 
ing symptoms, since it is now known that the growing child 
requires this type of tissue for present and future protection 
against infection If, however, it can be established that im¬ 
pairment of health is related to the presence of adenoids, oper¬ 
ation should be performed promptly It should also be per¬ 
formed without delay if auditory impairment is associated 
with even minimum adenoid vegetations A precise technique 
is essential The most important cause of recurrence is inade¬ 
quate surgeiy at the original opeiation. If postoperative re¬ 
currence of nasophaiyngeal lymphoid tissue gives rise to symp¬ 
toms, secondary surgery is usually preferable to irradition 
REFERENCES 

1 Meyer Ham Wilhelm Hospitaltldendg Copenhagen Denmark 

2 Mobrisok Wallace Radium and the Lymphoid Tissue of the Naso 
pharynx and Pharynx Trans Amer Larynool Assoc, 1949 

3 BLA3SII.0AME Chaples D Realism In the Surgery ot Tonsils and 
Adenoids Aim Otol Rlunol ana Larynool June 1953 

•1 Beck Josi.ru C Applied Pathology ot the Nose Throat and Ear 
pages 179 1S3 1923 

6 Moore IrwiN The Tonsils and Adenoids and Their Diseases, pages 
325 329, 1929 

6 Haosfr George Personal Communication 


SIXTH INTERNATIONAL CONGRESS OF 
OTOLARYNGOLOGY. 

Washington, D C, May 5-10, 1957. 

The Officers and the Organizing Committee of the Sixth 
International Congress of Otolaryngology cordially invite you 
to attend the Congress which will be held in Washington, 
D C , U S A , May 5 through 10,1957. 

REGISTRATION AND OPENING 

Any qualified physician may become a Member of the Con¬ 
gress by paying a registiation fee of 525 00, U S A Non¬ 
medical personnel may registei as Associate Membeis for a 
fee of $10 00, U S A The registration fee includes the priv¬ 
ilege of attending all official meetings of the Congress except 
the banquet for which an additional charge will be made. 
Those planning to attend the Congiess should complete Form 
A and leturn it to the Geneial Secretary 
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(i. e., 96 r. air), or total air dose of 384 r. (air) to each port 
(field). The aim of the treatment is to give a calculated depth 
dose of between 300 and 400 r.’s in the midline of the pharynx. 

RADIUM TREATMENT. 

Radium treatment is used in older children, and the monel 
metal applicator is used. It is important to -apply the radium 
applicator so that the tip of the applicator will fit directly over 
and in contact with the orifice of the Eustachian tube. The 
dose is 50 mg. of radium for 12 minutes each side (36,000 mg. 
per second). Seventy-five per cent of the Beta rays are ab¬ 
sorbed in the first three millimeters of tissue. Never use the 
ladium applicator for longer than 12 minutes, and never give 
more than four treatments in a period of six weeks, and no 
repeats. You must treat before irreversible changes occur in 
the middle ear. With the radium we destroy the trigger zone 
and lymphoid tissue that acts as a focus of infection; this con¬ 
tributes toward raising the patient’s resistance, and the pa¬ 
tient has fewer colds. It is important to remember the follow¬ 
ing: 1. Use radium only in selected cases; 2. Place radium in 
its proper place; 3. Treat early before irreversible changes 
occur; k- The duration of symptoms is important in the prog¬ 
nosis; 5. To get the best results, use in conductive deafness, 
tinnitis, pressure in the eax*, aerotitis, and repeated cold cases. 

Improvement in hearing follows proper attention to the 
nasal pharynx only in conductive deafness; however, improve¬ 
ment in hearing can occur in the absence of any form of treat¬ 
ment (spontaneous). 


RESULTS. 

There are few surgical procedures in which results are as 
good as they are after surgery of the adenoids providing 
1. that the operation is indicated and, 2. that it is properly per¬ 
formed. The dull listless and even stupid-looking child be¬ 
comes bright, active and healthy-appearing, with a new enjoy¬ 
ment of life. The hearing impairment caused by obstruction 
of the Eustachian tubes by adenoid tissue also promptly dis¬ 
appears since, when operation is performed promptly, this type 
of deafness is reversible. 
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Secretary Treasurer Dr Michael H Barone, 46S Delaware Are, Buffalo 
2. N Y 

Meeting Palmer House. Chicago, Ill, October, 1956 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY. 

President Dr Joseph Gilbert, 111 B 61st St, New York. N Y 
Vice President Dr Kenneth Hinderer, 402 Medical Arts Bldg, Pitts* 
burgh, Pa 

Secretary Dr Louis Joel Feit, 66 Park Ave, New York 16. N Y 
Treasurer Dr. Armand L. Caron, 36 Pleasant St, Worchester, Mass 


PAN AMERICAN ASSOCIATION OF OTO-RHINO LARYNGOLOGY 
AND BRQNCHO-ESOPHAGOLOGY 
President Dr J M Tato Azcuenaga 235 Buenos Aires, Argentina 
Executive Secretary* Dr, Chevalier L Jackson, 3401 N. Broad St, Phila¬ 
delphia 40, Pa . U. S A. 

General Secretary Dr C E Munoz MacCormick, P 0 Bor 9111, San- 
turce 29, Puerto Rico 

Meeting Fifth Pan American Congress of Oto-Rhlno Laryngology and 
Broncho-Esophagology 

Time and Place April 8-12, 1956, San Juan, Puerto Rico 
President Dr J H Font, Medical Arts Bldg, San Juan, P. R 

SIXTH INTERNATIONAL CONGRESS OF OTOLARYNGOLOGY 
President Dr Arthur W Proetz. Beaumont Bldg, SL Louis, Mo 
General Secretary* Dr Paul Holinger, 700 No Michigan Ave, Chicago 
(11). Ill 

Meeting Statler Hotel, Washington, D C, May 5 -10, 1957 

THE PHILADELPHIA LARYNGOLOGICAL SOCIETY. 

President Dr William J Hitschler 
Vice President Dr Chevalier L Jackson 
Treasurer Dr John J O'Keefe 
Secretary Dr Joseph P Atkins 
Historian Dr Herman B Cohen 

Executive Committee Dr Thomas F Furlong, Jr, Dr. William A Lell, 
Dr Harry P Schenck, Dr. Benjamin H Shuster, ex officio. 

BALTIMORE NOSE AND THROAT SOCIETY 
Chairman Dr Walter E Loch, 1039 No Cahert St, Baltimore, Maryland 
Secretary Treasurer Dr Theodore A. Schwartz 

CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY. 

President Dr Raymond KervvIn 310 So Michigan Ave, Chicago. Ill 
Vice President Dr Frank Wojniak 6132 So Kedzie Ave , Chicago, 111 
Secretary Treasurer Dr Stanton A FrJedberg, 122 So Michigan. Ave, 
Chicago, III 

Meeting First Month} of each Month, October through Maj 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES. 

(Secretaries of the various societies are requested to keep this 
information up to date). 


AMERICAN OTOLOGICAL SOCIETY. 

President: Dr. Wm. J. McNally, 1509 Sherbrooke St., West Montreal 
25, Canada. 

Vice-President: Dr. John R. Lindsay, 950 E. 59th St., Chicago 37, 111. 
Secretary-Treasurer: Dr. Lawrence R. Boies, University Hospital, Minne¬ 
apolis 14, Minn. 

Editor-Librarian: Dr. Henry L. Williams, Mayo Clinic, Rochester, Minn. 
Meeting: 


AMERICAN LARYNGOLOGICAL ASSOCIATION. 

President: Dr. LeRoy A. Scliall, Boston, Mass. 

First Vice-President: Dr. Henry M. Goodyear, Cincinnati, Ohio. 

Second Vice-President: Dr. Robert E. Priest, Minneapolis, Minn. 
Secretary: Dr. Harry P. Schenck, Philadelphia, Pa. 

Treasurer: Dr. Fred W. Dixon, Cleveland, Ohio. 

Meeting: Statler Hotel, Washington, D. C., May 3, 1957. 

AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC. 

President: Dr. Percy Ireland, Toronto, Canada. 

President-Elect: Dr. Lewis F. Morrison. 

Secretary: Dr. C. Stewart Nash, 277 Alexander St., Rochester, N. Y. 

Meeting: 


AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY. 

Chairman: John R. Lindsay, M.D., Chicago, Ill. 

Vice-Chairman: James W. McLaurin, M.D., Baton Rouge, La. 

Secretary: Hugh A. Kuhn, M.D., Hammond, Ind. 

Representative to Scientific Exhibit: Walter Heck, M.D., San Francisco, 
Calif. 

Section Delegate: Gordon Harkness, M.D., Davenport, Iowa. 

Alternate Delegate: Dean Lierle, M.D., Iowa City, Iowa. 

AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY. 

President: Dr. Algernon B. Reese, 73 East 71st St., New York 21, N. Y. 
Executive Secretary: Dr. William L. Benedict, Mayo Clinic, Rochester, 
Minn. 

AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION. 
President: Dr. Daniel S. Cunning, 115 East 65th St., New York 21, N. Y. 
Secretary: Dr. F. Johnson Putney, 1719 Rittenhouse Square, Philadel¬ 
phia, Pa. 

Meeting: 


AMERICAN BOARD OF OTOLARYNGOLOGY. 

Meeting: Palmer Ho \se, Chicago, III., October 8-11, 1956. 
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NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY. 
President: Dr. J. C. Peele, Kinston Clinic, Kinston, N, C. 
Vice-President: Dr. George E. Bradford, Winston-Salem, N. C. 

Secretary-Treasurer: Dr. J. D. Stratton, 1012 Kings Drive, Charlotte 7. 
N. C. 

Meeting: George Vanderbilt Hotel, Asheville, N. C., Sept 16-19, 1956, 

SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President: Dr. Norman Eaddy, Sumter, S. Car. 

Vice-President: Dr. J. H. Gressette, Orangeburg, S. Car. 
Secretary-Treasurer: Dr. Roderick Macdonald, 333 East Main St, Rock 
Hill, S. Car. 

Meeting jointly with the North Carolina Eye, Ear, Nose and Throat 
Society, George Vanderbilt Hotel, Asheville, N, Car., Sept. 17-18-19, 
1956. 


FLORIDA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Chas. C. Grace, 145 King St, St Augustine, Fla. 
President-Elect: Dr. Jos. W. Taylor, 706 Franklin St., Tampa, Fla. 
Secretary-Treasurer: Dr. Carl S. McLemore, 1217 Kuhl Ave., Orlando, Fla. 

THE GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY. 
President: Dr. A. R. Hollender, 605 Lincoln Road, Miami Beach, Fla. 
Vice-President: Dr. Curtis D. Benton, Jr. 

Secretary: Dr. James H. Mendel, Jr., 7241 Red Road, Miami. Fla, 
Meeting: Quarterly, at Seven Seas Restaurant, February, May, October, 
and December. 

DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Edwin G. Grafton. 

Vice-President: Dr. L, A. Furchgott 
Secretary-Treasurer: Dr. Hal W. Maxwell. 

LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Leland R. House, M.D. 

Secretary-Treasurer. Sol Rome, M.D. 

Chairman of Ophthalmology Section: Stephen J. Popovich, M.D. 
Secretary of Ophthalmology Section: Richard Kratz, M.D. 

Chairman of Otolaryngology Section: Harold Boyd, M.D. 

Secretary of Otolaryngology Section: Howard G. Gottschalk, M.D. 

Place: Los Angeles County Medical Association Building, 1925 Wilshlre 
Boulevard, Los Angeles, California. 

Time: 6:00 P.M., first Monday of each month from September to June 
Inclusive—Otolaryngology Section. 6:00 P.M., first Thursday of each 
month from September to June inclusive—Ophthalmology Section. 

PACIFIC COAST OTO-OPHTHALMQLOG1CAL SOCIETY. 
President: H. Leroy Goss, M.D., 620 Cobb Bldg., Seattle 3, Washington. 
Secretary-Treasurer: Homer E. Smith, MD, 508 East South Temple, 
Salt Lake City. Utah. 

Meeting* April 7*11, 1957. 
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OTOSCLEROSIS STUDY CROUP. 

President: Dr. Gordon D. Hoople, 1100 East Genesee St., Syracuse, N. Y. 
Secretary: Dr. Lawrence R. Boies, University Hospital, Minneapolis 14, 
Minn. 

Meeting: Palmer House, Chicago, 111, October, 195G. 

CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. G. C. Otrich, Belleville, Ill. 

President-Elect: Dr. Phil R. McGrath, Peoria, Ill. 

Secretary-Treasurer: Dr. Alfred G. Schultz, Jacksonville, 111. 

MISSISSIPPI VALLEY MEDICAL SOCIETY. 

President: Dr. Arthur S. Bristow, Princeton, Mo. 

Secretary-Treasurer: Dr. Harold Swanberg, Quincy, Ill. 

Assistant Secretary-Treasurer: Dr. Jacob E. Reisch, Springfield, Ill. 

THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA. 

Chairman: Dr. J. L. Levine. 

Vice-Chairman: Dr. Russell Page. 

Secretary: Dr. James J. McFarland. 

Treasurer: Dr. Edward M. O'Brien. 

Meetings are held the second Tuesday of September, November, January, 
March and May, at 6:30 P.M. 

Place: Army and Navy Club, Washington, D. C. 

SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY. 

Chairman: Dr. Frederick A. Holden, Medical Arts Building, Baltimore 1, 
Maryland. 

Chairman-Elect: Dr. Sherman B. Forbes, 706 Franklin Street, Tampa 2, 
Florida. 

Vice-Chairman: Dr. William J. G. Davis, 1632 K Street, N. W., Washing¬ 
ton 6, D. C. 

Secretary: Dr. G. Slaughter Fitz-Hugh, 104 East Market Street, Charlottes¬ 
ville, Virginia. 

THE VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Howard L. Mitchell, Lexington, Va. 

President-Elect: Dr. L. Benjamin Sheppard, 301 Medical Arts Building, 
Richmond 19, Va. 

Vice-President: Dr. Edgar Childrey, Jr., Professional Building, Richmond, 
Va. 

Secretary-Treasurer: Dr. Maynard P. Smith, 600 Professional Building, 
Richmond, Va. 

Annual Meeting: 

WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. James K. Stewart, Wheeling, W. Va. 

Secretary-Treasurer: Dr. Frederick C. Reel, Charleston, W. Va. 

THE LOUISIANA-MISSISSIPPI OPHTHALMOLOG1CAL 
AND OTOLARYNGOLOGICAL SOCIETY. 

President: Dr. W. L. Hughes, Lamar Life Bldg., Jackson, Miss. 
Vice-President: Dr. Ralph H. Riggs, 1513 Line Ave., Shreveport, La. 
Secretary: Dr. Edley H. Jones, 1301 Washington St., Vicksburg, Miss. 
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NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY. 

President Dr J C Peele, Kinston Clinic, Kinston, N C 
Vice-President Dr George E Bradford, Winston Salem, N C 
Secretary Treasurer Dr J D Stratton 1012 Kings Drive, Charlotte 7, 
N C 

Meeting George Vanderbilt Hotel Asheville N C, Sept 1619, 1956 

SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President Dr Norman Eaddy, Sumter S Car 
Vice President Dr J H Gressette Orangeburg S Car 
SecretaryvTreasurer Dr Roderick Macdonald, 333 East Main St, Rock 
Hill, S Car 

Meeting jointly with the North Carolina Eye Ear, Nose and Throat 
Society, George Vanderbilt Hotel, Asheville N Car, Sept 171819, 
1956 


FLORIDA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President Dr Chas C Grace, 145 King SL St Augustine, Fla 
President Elect Dr Jos W Taylor, 706 Franklin St, Tampa, Fla 
Secretary Treasurer Dr Carl S McLemore 1217 Kuhl Ave Orlando, Fla 

THE GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY. 

President Dr A R Hollender 605 Lincoln Road Miami Beach Fla 
Vice President Dr Curtis D Benton, Jr 

Secretary Dr James H Mendel, Jr, 7241 Red Road, Miami. Fla 
Meeting Quarterly, at Seven Seas Restaurant, February, May, October, 
and December 

DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President Dr Edwin G Grafton 
Vice-President Dr L A Furchgott 
Secretary Treasurer Dr Hal W Maxwell 

LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President Leland R House, M D 
Secretary Treasurer Sol Rome M D 

Chairman of Ophthalmology Section Stephen J Popovich M D 
Secretary of Ophthalmology Section Richard Kratz M D 
Chairman of Otolaryngology Section Harold Boyd M D 
Secretary of Otolaryngology Section Howard G Gottschalk M D 
Place Lob Angeles County Medical Association Building, 1925 Wilshire 
Boulevard Los Angeles, California 

Time 6 00 PM, first Monday of each month from September to June 
inclusive—Otolaryngology Section 6 00 PM, first Thursday of each 
month from September to June inclusive—Ophthalmology Section 

PACIFIC COAST OTOOPHTHALMOLOGICAL SOCIETY. 
President H Leroy Goss M D 620 Cobb Bldg Seattle 1 Washington. 
Secretary Treasurer Homer E Smith M D 608 East South Temple 
Salt Lake City Utah 
Meeting April 7 11 1957 
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THE RESEARCH STUDY CLUB OF LOS ANGELES, INC. 

Hon. Chairman: Dr. Isaac H. Jones, 635 S. Westlake Ave., Los Angeles 
57, Calif. 

Chairman: Dr. Orrie E. Ghrist, 210 N. Central Ave., Glendale, Calif. 
Treasurer: Dr. Norman Jesberg, 500 So. Lucas Ave., Los Angeles 17, Calif. 
Otolaryngology: Dr. Russell M. Decker, 65 N. Madison Ave., Pasadena 
1, Calif. 

Ophthalmology: Dr. Warren A. Wilson, 1930 Wilshire Blvd., Los An¬ 
geles 57, Calif. 

Mid-Winter Clinical Convention annually, the last two weeks in January 
at Los Angeles, Calif. 

PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Clifton E. Benson, Bremerton, Wash. 

President-Elect: Dr. Carl D. F. Jensen, Seattle, Wash. 

Secretary: Dr. Willard F. Goff, 1215 Fourth Ave., Seattle, Wash. 


CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D’OTOLARYNGOLOGIE 

President: Dr. G. S. Gorrell. 110 Medical Arts Bldg., Calgary, Alta. 
Secretary: Dr. G. Arnold Henry, 170 St. George St., Toronto, Ontario. 
Meeting: June 6-7, 1956, Chateau Frontenac, Quebec, Canada. 

INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY. 

President: Dr. Antonio da Costa Quinta, Lisbon, Portugal. 

Secretary: Dr. Chevalier L. Jackson, 3401 N. Broad St., Philadelphia 40. 

Pa., V. S. A. 

Meeting: 


FOURTH LATIN-AMERICAN CONGRESS OF 
OTOR1NOLARINGOLOGIA. 


President: Dr. Dario. 

Secretary: 

Meeting: Lima, Peru, 1957. 

SOCIEDAD NACIONAL DE CIRUGIA OF CUBA. 

Presldente: Dr. Reinaldo de Yilliers. 

Vicepresidente: Dr. Cfiaar Cabrera Calderln. 

Secretario: Dr. JosC Xirau. 

Tesorero: Dr. Alfredo M. Petit. 

Vocal: Dr. Jos6 Gross. 

Vocal: Dr. Pedro Hern&ndez Gonzalo. 

FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY. 

President: Dr. Victor M. Noubleau, San Salvador. 

Secretary-Treasurer: Dr. Hector R. Silva, Calle Arce No. 84, San Salva¬ 
dor, El Salvador, Central America. 

SOCIEDAD CUBANA DE OTO-LARINGOLOGIA. 

President: Dr. Reinaldo de Villiers. 

Vice-President: Dr. Jorge de Cfi.rdenas. 

Secretary: Dr. Pablo Hernandez. 
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SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA 
Presidente: Dr. Frank Canosa Lorenzo. 

Vice-Presidente: Dr. Julio Sanguily. 

Secretario: Dr. Juan Portuondo de Castro. 

Tesorero: Dr. Luis Ortega Verdes. 

MEXICAN ASSOCIATION OF PLASTIC SURGEONS. 
President: Dr. Cesar LaBoIde, Mexico, D. F. 

Vice-President: Dr. M. Gonzalez Ulloa, Mexico, D. F. 

Secretary: Dr. Juan de Dios Peza, Mexico, D. F. 

FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINGOLOGIA. 

Secretary ot tlie Interior: Prof. Dr. Atilio Viale del Carrll. 

Secretary of Exterior: Dr. Aldo G. Remorino. 

Secretary Treasury: Prof. Dr. Antonio Carrascosa. 

Pro-Secretary of the Interior: Prof. Dr. Carlos P. Mercandlno. 
Pro-Secretary of the Exterior: Prof. Dr. Jaime A. del Sel. 

Pro-Secretary of the Treasury: Dr. Jorge Zubizarreta. 

BUENOS AIRES CLUB OTOLARINGOLOGICO 
Presidente: Dr. K. Segre. 

Vice-Presidente: Dr. A. P. Belou. 

Secretario: Dr. S. A. Aranz. 

Pro-Secretario: Dr. J. M. Tato. 

Tesorero: Dr. F. Games. 

Pro-Tesorero: Dr. J. A. Bello. 

SOCIEDAD COLOMBIAN A DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGI A (BOGOTA, COLOMBIA). 
Presidente: Dr. Alfonso Tribin P. 

Secretario: Dr. Felix E. Lozano. 

Tesorero: Dr. Mario Arenas A. 

ASOCIACION DE OTORRINOLARINGOLOGI A 
Y BRONCOESOFAGOLOG1A DE GUATEMALA 
Presidente: Dr. Julio Quevedo, 15 Calle Oriente No. 5. 

First Vice-Presidente: Dr. Hector Cruz, Sa Avenida Sur No. 72. 

Second Vice-Presidente: Dr. Jos6 Luis Escamilla, 5a Calle Poniente 
No. 48. 

Secretario-Tesorero: Dr. Horace Polanco, 13 Calle Poniente No. 9-D. 

SOCIEDAD DE OTO-RINO-LARINGOLOGIA, 

COLEGIO MEDICO DE EL SALVADOR, SAN SALVADOR, C. A. 
President: Dr. Salvador Mixco Pinto. 

Becretary: Dr. Daniel Alfredo Alfaro. 

Treasurer: Dr. Antonio Pineda M. 

SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGI A. 
Presidente: Dr. D. Adolfo HInojar Pons. 

Vice-Presidente: Dr. D. Jose Perez Mateos. 

Secretario General: Dr. D. Francisco Maran^s. 

Tesorero: Dr. D. Ernesto Alonso Ferrer. 

SOCIEDAD OTO-RINO-LARINGOLOGIA DE LOS 
HOSP1TALES DE MADRID 
Presidente: Dr. Don Fernando Beltr&n Castillo. 

Secretario General: Dr. Don Alfonso Vassallo de Mumhert. 

Tesorero: Dr. Don Rafael Garcia Tapia. 

PORTUGUESE OTORH1NOLARYNGOLICAL SOCIETY. 
President: Dr. Albert Luis de Mendonca. 

Secretary: Dr. Antonio da Costa Quinta, Avenida de Liberdade 55, 1° 
Lisbon. 
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SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 

E DE 

BRONCO-ESOFAGOLOGIA 
Presidente: Dr. Alberto Luis de Mendonca. 

Vice-Presidente: Dr. Jaime de Magalhaes. 

1. ° Secretarlo: Dr. Antonio da Costa Quinta. 

2. ° Secretarlo: Dr. Albano Coelho. 

Tesoureiro: Dr. Jose Antonio de Campos Henriques. 

Vogais: Dr. Teofllo Esquivel. 

Dr. Antonio Cancela de Amorim. 

Sede: Avenida da Liberdade, 65, l.°, LiBboa. 

SOC1EDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA. 

Presidente: Dr. Aldo Remorino. 

Vice-Presidente: Dr. Luis E. Olsen. 

Secretario: Dr. Eugenio Romero Diaz. 

Tesorero: Dr. Juan Manuel Pradales. 

Vocales: Dr. Osvaldo Su&rez, Dr. Nondier Asls R., Dr. Jorge Bergallo 
Yofre. 

ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA, SPAIN. 
Presidente: Dr. J. Abello. 

Vice-Presdente: Dr. Luis Sufle Medan. 

Secretarlo: Dr. Jorge Perelld, 319 Provenza, Barcelona. 

Vice-Secretario: Dr. A. Pinart. 

Vocal: Dr. J. M. Ferrando. 

ASSOCIACAO MEDICA DO INSTITUTO PENIDO BUBNIER — 
CAMPINAS. 

President: Dr. Heitor Nascimento. 

First Secretary: Dr. Roberto Barbosa. 

Second Secretary: Dr. Roberto Franco do Amaral. 

Librarian-Treasurer: Dr. Leoncio de Souza Queiroz. 

Editors for the Archives of the Society: Dr. Guedes de Melo Fllno 
Dr. Penldo Burnier and Dr. Gabriel Porto. 

SOCIEDAD MEX1CANA DE OTORRINOLARINGOLOGIA 
Apartado Postal 21815 
Mexico, D. F. 

Honorary President: Dr. Ricardo Tapia y Fernandez. 

President-Elect: Dr. Miguel Arroyo Giiijosa. 

Secretary: Dr. Luis Vaquero. 

Secretary-Elect: Dr. Benjamin Macias Jimenez. 

Treasurer: Dr. Rubdn Mingram Camargo. 

THE NETHERLANDS SOCIETY OF OTO-RHINO-LARYNGOLOGY. 
(Nederlandsche Keel-Neus-Oorheelkundige Vereeniging.) 
President: Dr. J. Kuilman, Surinamestraat 19—Den Haag. 

Secretary: Dr. W. H. Struben, J. J. Viottastraat 1—Amsterdam. 
Treasurer: Mrs. F. Velleman-Pinto, Jac Obrechtstraat 66—Amsterdam. 
Librarian: Dr. P. G. Gerlings, J. J. Viottastraat 4—Amsterdam. 

Members: Dr. J. de Graaf, Dr. S. Muller, Dr. H. Navis. 

SOCIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGIA DO 
RIO GRANDE DO SUL. 

President: Dr. Paulo Fernando Esteves. 

Vice-President: Dr. Jayme Schilling. 

First Secretary: Dr. Carlos Buede. 

Second Secretary: Dr. Moizds Sabani. 

First Treasurer: Dr. Israel Scherman. 

Second Treasurer: Dr. Rivad&via C. Meyer. 

Librarian: Dr. Carlos M. Carrion. 
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SYMPOSIUM: STAPES MOBILIZATION. 


Dr. Philip E. Meltzer : The members of the panel agree to 
speak extemporaneously. I do not have the facility of speak¬ 
ing in that manner; therefore I wrote these notes last night. 
Forgive me if it sounds a little didactic, but this is the only 
way that I can present what I have to say in a suitable 
manner. 

I am grateful for the privilege of appearing in this sym¬ 
posium. I am comparatively inexperienced, though well ac¬ 
quainted with the history of this procedure under discussion. 
In this country it had its inception at the institution where 
I had my otological training; in fact, it was under the very 
man who in 1892 introduced stapes mobilization, namely, Dr. 
Frederic L. Jack. 

His chief, Dr. Clarence Blake, also experienced in this pro¬ 
cedure and a most erudite individual, summarized the several 
surgical efforts of that era to improve hearing. In this review 
he related the attempts by Kessel, Schwartze, Urbantschitsch, 
Boucheron, Miot and Gelle. 

Deafness then as now occupied the minds of these great 
otologists. It was the deafness resulting from suppurative 
otitis that concerned them mostly. Chronic otitis insidiosa, as 
otosclerosis then was known, was vaguely understood. Politzer 
was perhaps one of the first to describe stapes fixation clini¬ 
cally as a result of a bony ankylosis. Haberman demonstrated 
histologically what this malady really was. 

The surgical efforts in vogue from 1875 to 1888 to improve 
hearing may appear absurd to you in retrospect, but at that 
time they were considered bold and daring. The procedures 
began with simple incision of the membrana tympani, advanc¬ 
ing courageously to the removal of drum membrane, malleus 
and incus. Then began the attack on the stapes itself, fh’st 
severance of adhesions, then severance of the stapedial tendon, 
finally the revolutionary procedure of stapes mobilization, in¬ 
cluding stapedectomy. 

Boucheron was perhaps the first actually to practice mobil¬ 
ization, but to Miot must go the real credit of enlightening the 
otologists of that period about this operation. With the ex- 
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ception of modem incisions to expose the tympanum he de¬ 
scribed with infinite detail the entire procedure of stapes mo¬ 
bilization, the indications, pitfalls and results. 

To these early French and American pioneers our salute! 
After the initial reports of success with this operation came 
the years of silence. Nothing more was seen or heard about 
mobilization in our lifetime. Why? I can only venture a guess. 
It failed; hearing was not lastingly improved. 

This generation is grateful for the perseverence of Holm¬ 
gren, the surgical ingenuity of Sourdille and Lempert, and 
now for the astute observation of Rosen, and once again to 
Lempert. Why Lempert again? Ask yourself, would the tym¬ 
panum be exposed so beautifully without his incision for 
tympanoplexy? 

To Rosen must go the credit of rediscovery of stapes mo¬ 
bilization. Rosen’s recent technique has definitely given otol¬ 
ogists a new enthusiasm. 

You have observed that I have refrained from quoting fig¬ 
ures for immediate, temporary or late results. I have too vivid 
a recollection of my humble early results with the fenestra¬ 
tion operation to do so, and I am too old a hand to sound off 
prematurely; furthermore, what difference does it make what 
these early results were? Does it matter if three or four pa¬ 
tients are improved by stapes mobilization in ten attempts? 
Are not three or four successes a real attainment? Given time 
and experience and understanding as to why we fail, should 
we not expect belter results just as we improved our results 
with the fenestration operation? I believe so. 

I am too affectionately involved with the fenestration opera¬ 
tion to ever abandon for a moment my first love. I would be 
negligent in my duty if I were not progressive enough to adopt 
a procedure, the success of which my own eyes have wit¬ 
nessed. 

The hearing improvement brought about by stapes mobiliza¬ 
tion is of such magnitude that I confidently look forward to 
its becoming as firmly established a procedure for the improve¬ 
ment of hearing in otosclerosis as the fenestration operation. 
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We acknowledge Dr. Rosen’s contribution regardless oi 
whether my prophecy proves to be correct. 

Dr. House : Thank you very much. I think it is very apropos 
to review the historical developments that led up to our mod 
ern clinical surgery in the treatment of otosclerosis. I will 
ask Dr. John Lindsay to discuss with you some of the histo- 
pathological activities which occur in and about the footplate 
and which influence the stapes mobilization procedure. 

Dr. John R. Lindsay: Dr. Anson has demonstrated the de¬ 
velopment of the noi-mal stapes in the human. In my part of 
this symposium I wish to illustrate mostly by slides some of 
the problems that are presented by otosclerosis as it causes 
fixation of the footplate. There are two ways in which one 
may observe the effect of otosclerosis at the joint: one is by 
direct observation at the time of operation; the other and more 
effective way is to study the microscopic sections cut through 
the stapes and the joint. In our collection of otosclerotic ma¬ 
terial there are not many cases of stapes fixation; therefore, it 
seemed best if I mentioned the literature freely to illustrate to 
you some of the different ways in which the joint may be at¬ 
tacked. I have selected illustrations by Guild, Eggston and 
Wolff, Lempert’s collection, Nager and Meyer, Anson and 
Bast, some of our own, and perhaps one or two others. 

The first slide is from an illusti’ation from Di\ Guild which 
illusti-ates certain points. Three sections ai-e shown from a 
case with fixation of the stapes where there was a hearing 
loss of about 55 db in speech frequencies. It illustrates several 
factors: one is the appi'oximate comparison of the thickness 
of the crus with the footplate of the stapes in the paid; where 
it is affected by the disease. If you look at a section like this, 
you may not get a reliable idea of how fii*mly fixed that stapes 
may be; you see the ankylosed part in only one dimension. In 
this case Dr. Guild stated that the fixation occupied the poste¬ 
rior part of the joint instead of the anterior, which is usually 
involved, and the entire posterior third of the circumfei’ence of 
the joint between the footplate and the labyrinthine capsule 
was involved; hence this would pi’obably be a difficult case to 
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mobilize, if you were dependent upon the stress which could 
be applied through the crura from the head or neck. 

Dr. Kosen illustrated a group of 50 normal stapes, in one 
or two of his articles, which gives an idea of the variations in 
the normal. The next illustration is one of Lempert’s collec¬ 
tion showing a diseased stapes. Presumably this shows oto- 
sclerotic involvement of one crus of the stapes and gives some 
idea of how the strength of one crus or perhaps both crura 
might be reduced by the disease. , 



Fig 1 From Guild, Stacy R, PhD; Histologic Otosclerosis Annals of 
Otology, Rhmology and Laryngology, 53 246-266, 1944 A, B and C are, 
respectively, photomicrographs of vertical sections through the anterior, 
middle and posterior thirds of the o\al window of the left ear This oto- 
sclerotlc area was actlvel> growing and had formed osseous connections 
with the stapedial footplate in three regions, two of which are shown See 
Test Aut No 10692 


It is a clinical observation that in some cases of early fixa¬ 
tion or with a moderate degree of deafness from otosclerosis 
there may be slight mobility of the stapes when you first touch 
it with an instrument. The question is whether the fixation 
is all bony or is it partly fibrous. This illustration is from Dr. 
House’s case which was reported a few years ago. It was suc¬ 
cessfully fenestrated, but on microscopic examination when 
the case came to termination a few years later we were unable 
to find any definite bony fixation. This suggested that the de¬ 
gree of fibrosis at the joint may be partly responsible for the 
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impairment of hearing and for the fact there may be slight 
movement in some of these cases. There is a possibility, of 
course, that during fenestration the removal of the incus may 
have loosened the stapes. 




Fig*. 2. From Nager, F. B., and Meyer, Max: Beitr&ge zur normalen und 
pathologrischen Histologie der knochernen iLabyrinthkapsel. Passow- 
Schaefer, Beltrage Bd 30 (1932) (Abb. 65. Fall 46. 3^ year old boy. 

Page 235). Magnification y(20. H. & B. stain. Active part of the focus 
(JA) at the margin of the oval window niche with extension to the stapes 
(ST) Older part of the focus (AH) m the form of compact “Breccie’ 
some distance from the niche. Sharp demarcation from the primary 
labyrinthine bone. 


This next illustration shows a thin, well sclerosed bridge of 
bone producing the ankylosis. When viewed in this plane 
alone it would look like an ideal case for mobilization; perhaps 
it is, but one section does not give a complete picture. From 
this section alone one does not know how extensive the ankylo¬ 
sis may be around the circumference of the joint. This pic¬ 
ture also gives only a partial idea of the 1 ’elative strength of 
the crus as compared to the strength of the footplate. The 
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footplate is a broad structure, relatively thin but broad, and 
may be stronger than it would appear on this view; also the 
crus may be broader in one dimension and, therefore, stronger 
than it appears here. 



rte 3 From House Howard P, Perrct, Pierre and Lindsay, John li 
Histologic Obseivationa on Fenestrated Human Ears Part II Otosclerosis. 
Two "i ears Pollov lug Fenestration Supplement to the Transactions of the 
American Ac idemy of Ophthalmology and Otolan ngology, JuU, i95l 
Given before the Otosclerosis Study Group, October 7, 1950 Horizontal sec¬ 
tion through the cochlea and stapes footplate between which is seen a 
large focus of olosclerotic bone (arrow) Stapes ankylosis Is not present 


(Slide) These next two illustrations again showing fixation 
are taken from Bast and Anson’s book. I call your attention 
to the point with which eveiybody has been concerned, how 
long a stapes is going to remain mobile after it has been mo¬ 
bilized. Many people, including myself, have been surprised 
with the length of time that they may remain mobile. Per¬ 
haps it is in the case that, with a well sclerosed bridge of bone, 
when it is broken loose there may be a longer period of free¬ 
dom from reankylosis. On the other hand, as you see in some 
later slides, if an active focus extended across the joint and 
produced the fixation one might expect to get an earlier re¬ 
ankylosis. There may be practical significance to a very strong 
Schwartze’s sign, as our best clinical indication of activity 
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around the joint. Such a case might not be so good for mobil¬ 
ization as one in which there was no activity, and the ankylosis 
was of sclerotic bone. 

(Slide) In this next case the ankylosis is formed by a thick 
bridge of bone. It illustrates the comparative thinness of one 
crus and how easily a crus might be broken in trying to break 
loose such a bridge of bone. 



Pig:. 4. From Eggston, Andrew A. and "Wolff, Dorothy: Histopathology 
of Far, Nose and Throat. Williams and Wilkins Go., Baltimore, 1947, p. 
450, Pig, 27S. Otoscleiosis as seen in H and E stain showing the differentia¬ 
tion between normal and pathological bone. Note ankylosis of the foot- 
plate of stapes and the flecks of calcium deposited in the scar tissue lyins 
between the crus and the cochlear wall. 


(Slide) The illustrations to follow represent rather exten¬ 
sive cases of otosclerosis, advanced cases. It is, therefore, 
doubtful whether cases like these might come up for mobiliza¬ 
tion since a severe hearing loss might be expected. In this 
case you can see an active focus spreading across the foot¬ 
plate, and you see also the thin crus. You can understand the 
difficulty in mobilizing such a footplate if you were depending 
upon the force that you could apply by way of the head or neck 
transmitted through the crura. In moi’e advanced cases it may 
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be necessary to have some means by which the footplate can 
be mobilized directly, if we hope to have success. 

(Slide) I call your attention to the visibility of the footplate 
of the stapes. In a horizontal section through the temporal 
bone, through the stapes, one gets the impression that the 



H 


Fig E From Nager F R , ami Meyer Max Beltriige zur normalen und 
pathologisclien Histologic der Icnbchernen Labvrinthkapsel Passotv- 
Schaefer Beitruge Ed 30 1932 (Abb 63 Fall 27 p 231) Magnification 
X13 H E stain faubmiicosal exostosis (E) extending o\er tlie o\al 
window from its anterior border An otosclerotic focus <H) extends from 
behind over the stapes footplate into the exostosis 

stapes footplate would be easily visualized. Another point 
illustiated here is a dehiscence of the bony canal for the facial 
nerve in proximity to the posterior crus. It would be quite 
easy to injure the nerve m the middle ear portion where it 
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Fig. 6. Female, age 104. Photomicrograph of vertical section through 
the stapes. Advanced otosclerosis with total loss of hearing* for air and 
bone conducted sound. Marked ankylosis, sclerotic focus of otosclerosis. 
Round window niche was patent. Profound deafness due to inner ear de¬ 
generation secondary to otosclerosis. 


borders on the niche of the oval window. If you look at the 
stapes on the vertical section it looks quite different. 

This illustration from a vertical section shows the depth of 
the niche down to the footplate. The view of the footplate at 
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operation is partly obscured by the borders of the niche, also 
by the fact that dii’ectly over it are the crura and the incus. 
The view which it is possible to get of the footplate is some¬ 
what limited. 

This next case of ankylosis is from a patient who was 
totally deaf at the time of death. The following two illustra¬ 
tions also show extensive otosclerosis. They illustrate how 
hopeless it might be to expect to get a good mobiliaztion in 
the really advanced cases. Here you see a large otosclerotic 
focus extending across the footplate, and to expect to mobilize 
it would be hopeless. The next three illustrations also show 
advanced otosclerosis at the footplate and are cases in which 
any attempt at mobilization would be hopeless. 

DR. House: Thank you, Dr. Lindsay. I am sure you can 
visualize now some of the problems which we attempt to face 
when we surgically mobilize the footplate. 

I should like now to call on the next participant of our sym¬ 
posium, Dr. Victor Goodliill. Now the remaining members of 
our symposium will speak more on the problems pertaining to 
indications, what they themselves tell patients pertaining to 
mobilization surgery, what they are doing in the way of tricks 
and techniques, following which we will go into the summary 
of the results. 

Dr. Victor Goodhill: Stapes mobilization is neither a 
standard operation nor is it applied to a standard disease. 
Stapes mobilization is used in the surgical approach to relieve 
stapes ankylosis in what we call for convenience, “clinical oto¬ 
sclerosis.” This stapes ankylosis may be due to histological 
otosclerosis, about which we know too little, or to other bone 
diseases, some known, some still unknown. Dr. Lindsay has 
pointed this out clearly. 

In conductive deafness of presumably otosclerotic etiology, 
exploratory tympanotomy is now indicated. We may find other 
lesions, such as fibrotic periostitis, ossicular dislocations, os¬ 
sicular or fenestral anomalies, etc. If such exploration reveals 
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footplate ankylosis, the stapes mobilization approach is physi¬ 
ologically logical. 

The objectives of stapes mobilization in such cases are dual: 
1. Restoration of near normal mobility to foot plate,* 2. Main¬ 
tenance of integrity of the middle ear mechanism (which con¬ 
tributes approximately 26 db of impedance matching nor¬ 
mally) . 

The indications require new and broader audiologic concep¬ 
tions. Basically, the surgical approach is indicated if pre-oper¬ 
ative bone conduction measurements indicate the possibility 
of restoration of air conduction thresholds to the 30 db aver¬ 
age level. Sometimes it is possible to hope for this level when 
bone conduction is lower than 30 db, ?.e., 35 db or 40 db, or 
even 45 db. Bone conduction, in my opinion, is usually an indi¬ 
cator of cochlear function, which is at least at the same level, 
and sometimes even better than the bone conduction level ; but 
there is another indication for mobilization, and that is in cer¬ 
tain types of profound mixed deafness, presumably of basic 
otosclerotie etiology where the bone conduction would be too 
low to hope for serviceable restoration of hearing. In such 
cases (b. c. levels of 45 to 55 db) it is possible to hope for im¬ 
provement to a level where hearing aid perfoz*mance can be 
greatly enhanced by improved discrimination, diminished 
feedback, and elimination of recruitment, which is so com¬ 
monly found in high level deafness. 

The patient is told that the procedure may or may not be 
successful; that it may be successful in one ear and not in the 
other; in both, or in neither. If, by the usual criteria, the 
patient is also a candidate for fenestration surgery, he is told 
that fenestration remains as a secondary possibility in case of 
failure or persistent reankylosis. Since the audiologic indica¬ 
tions of this approach are broader, obviously not all of these 
patients are going to be fenestration candidates in the event 
of failure. 

Now some remarks about technique—Based upon the two 
principles enunciated, footplate motion must be obtained, and 
normal middle ear function must be maintained. 
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Tins is an approach lequinng multiple techniques because 
of multiple-pathologic states One cannot operate on an “all 
or none” laiv Application of force must be guided by quantita¬ 
tive techniques, obtained only from surgical audiometry. 

In this appioach one must be especially aware of the 
suigical lule of non noccre in planning suigical steps This is 
decidedly not simple suigeiy I will not go into the details of 
my technique, winch has been described in several publica¬ 
tions I would like only to stiess some aspects Local anes¬ 
thesia and the trans-canal approach are used The incision is 
a geneious one for several good leasons Adequate lemoval 
of bone fiom posteio-supenoi quadiant foi good exposure is 
an obvious necessity in many cases The use of the micioscope 
for examination of details is extremely valuable, but in many 
situations it has been found that the micioscope inteiposes a 
mechanical obstacle to the delicate manipulations necessaiy in 
this suigeiy There aie many delicate maneuveis needed in 
the various pioceduies and steps of this appioach The micio¬ 
scope unfoitunately seems to interpose a solid object which 
does not allow for complete flexibility or fluidity of motion 

The actual surgical appioach consists of a piogiession of 
steps, depending upon the gloss pathological findings 

1 If palpation leveals a stable mcudostapedial joint and 
ngid cruia, then one 01 two pioceduies may be effective in 
obtaining lysis of the ankylosis 

a The tians-mcudal digital appioach uses a small needle 
shaped piobe anchored within the periosteum of the lenticular 
piocess of the incus Digital vibrato force is then applied Tf 
lvsis cannot be obtained, then this step is followed bv 

li The use of a small electrically controlled micro vibiatoi 
placed in the same tians-incudal position 

2 If we find on palpation that the mcudo stapedial joint is 
loose, but the cruia aie still rigid, the application of foice is 
transferred to the capitulum of the stapes The lenticular 
process is moved veiy slightly away fiom its capitular attach¬ 
ment, so that 
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a. The needle probe may be inserted into the capitular 
surface of the stapes and force applied by digital techniques, or 

b. The micro-vibrator may be used if digital techniques 
alone are inadequate. 

3. If palpation l'eveals atrophic or non-rigid crura, then 
the only approach possible is a direct footplate approach. I 
believe Dr. Lindsay’s slides pointed this out most eloquently. 
In many of these cases the footplate is a deformed structure, 
and the crura are delicate, slight, senile bony struts, which 
are very easily fractured. In these cases it seems desirable to 
go to the footplate. Techniques used on the footplates today 
are extremely varied and highly experimental. One may use 
a probe, an electric or pneumatic hammer, the new intertia 
vibrator, a chisel, or any other instrument. They are all, at 
present, in preliminary experimental phases. I Avould like to 
point out that simple puncture of the footplate will frequently 
pi'oduce a spectacular improvement in hearing on the operat¬ 
ing table, which will be a very encouraging step temporarily; 
however, in many cases this spectacular improvement (step 3) 
will disappear completely or partially when the drum is closed 
(step U of surgical audiometry). The improvement in hearing 
one would expect with closure of the drum does not occur, but 
there is actually a drop in hearing. In these cases, it is my 
opinion that one has done nothing but a temporary puncture- 
fenestration of the footplate, one which in most cases is tem¬ 
porary and destined to immediate closure. Here we see an¬ 
other reason for the necessity of surgical audiometry, in that 
it gives us details of middle ear physiology otherwise unob¬ 
tainable. 

If the footplate maneuver is successful and is accompanied 
by physiologic continuity of the mobilized fragment with 
either one or both crura, one may hope for a significant gain 
in hearing. 

Closure details are important. Meticulous removal of blood 
is important. Blood clots may ruin an otherwise excellent 
mobilization. Precise gentle canal packing is important in 
pi’eventing postoperative oozing and excessive postoperative 
edema. 
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Surgical problems merit a few words. Incudostapedial dis¬ 
location is certainly not a desirable accident and should be 
avoided whenever possible. Whenever it occurs the incus 
should be carefully repositioned upon the capitulum. The same 
philosophy applies to crural injuries, whether they be complete 
fractures or green stick fractures. They should be avoided. 
If they occur, the fragments should be repositioned wherever 
possible. Bleeding should be controlled by electrocoagulation 
and packing, because, as I mentioned before, it may be a sig¬ 
nificant postoperative problem. 

Vertigo is usually not a serious problem in this surgery. 
Thete is frequent inconsistency between the occurrence of 
vertigo on the operating table and what happens to the hear¬ 
ing. Usually there may be momentary vertigo at the time of 
successful mobilization, but it is possible to have no vertigo 
with marked improvement in hearing. It is possible to have a 
great deal of urigo with no improvement in hearing. 

Perforations are not infrequent. They usually are small, 
slight tears. In my practice I always close them with a small 
thin free skin graft, and they are invariably healed at the end 
of a week. 

Antibiotic therapy is of course advisable to prevent otitis 
media and labyrinthitis. We use the mycin drugs. 

The packing is removed on the sixth or seventh day. Occa¬ 
sionally tubal inflation may be necessary three or four weeks 
postoperatively. 

I feel strongly that surgical audiometry is a necessity for 
this surgical approach. I do not have time to go into details, 
but some type of relative measurement is necessary in guid¬ 
ance. For this purpose we have been using the surgical audio¬ 
metric nomograph, which has been recently described as a 
guide to stapedolysis surgery. 

I should like to point out that reankyloses do occur, and the 
percentage is difficult to estimate at this early stage. Reanky¬ 
loses may occur at any stage of the postoperative period; they 
may occur very early, within several weeks, several months, 
or even a year later. It seems that they are more common fol- 
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lowing footplate techniques than when the approach is through 
the incus or through the stapedial capitulum. 

Can reankylosis cases be re-operated? Yes, they can, and 
in some cases they may be more successful in a secondary pro¬ 
cedure than in the fh'st pi’ocedure. 

As far as candidate selection criteria are concerned, I must 
conclude at the present that any otosclerotic patient with a 
marked conductive deficit, with reasonably decent bone con¬ 
duction, is a suitable candidate. Preoperative bone conduction, 
air conduction, air-bone gap, age, and other factors have been 
studied. I have been unable to come to any conclusions re¬ 
garding these factors as significant guides to candidate selec¬ 
tion. 

In summary, in clinical otosclerosis, as we conceive of it 
today, stapes mobilization is a useful procedure. It is a pre¬ 
cise micro-surgical approach to the stapedial vestibular joint. 
It should be a tool in the hands of the otologic surgeon who is 
trained and experienced in all phases of temporal bone surgery 
including fenestration. It is extremely early; in its present 
status there are no final well defined standardized techniques. 

In all of our modifications and improvements, however, two 
things must be remembered. We are trying to accomplish: 

1. Restoration of motion to the ankylosed footplate, and 

2. Maintenance of the integrity of the middle ear mech¬ 
anism. 

Dr. House : Thank you, Dr. Goodhill. I will ask Dr. George 
Shambaugh to present his portion of this symposium. 

Dr. Shambaugh (showing of movie): This movie depicts 
the current technique which Dr. Derlacki and I are using. I 
emphasize, it is our current technique because this is an opera¬ 
tion which is very much in the developmental stage. We are 
constantly changing our technique, and I am sure as time goes 
on everyone else will be changing his also. 

Three things are emphasized in this technique: one is direct 
visualization of the footplate; second, the use of the operating 
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microscope, which we think is essential for the best results; 
and the third is the use of pressure directly inward toward 
the vestibule as our principal attack on attempting to mobilize 
the stapes. This technique, which we are showing, is a com¬ 
bination of Dr. Rosen's, Dr. Kos', Dr. Goodhill's and Dr. 
House’s, with a few ideas which Dr. Derlacki and I have 
added. 

We tell our patient with otosclerosis who is ideally suited 
for fenestration that he has a choice of a new experimental 
and very uncertain procedure called stapes mobilization, or a 
very well established, dependable and relatively certain pro¬ 
cedure of fenestration. We then give him, as well as we can, 
the advantages and disadvantages of these two procedures, 
and we do it in writing so that he may take home the informa¬ 
tion and at his leisure consider it and make up his mind as to 
what he would like to have done. The advantages of stapes 
mobilization, we tell him are, first of all, its simplicity as far 
as he is concerned, with only three days away from work as 
compared to three weeks with fenestration in the average case. 
Usually there is very little vertigo compared to fenestration. 
The hearing improvement, if successful, is comparable to that 
obtained by fenestration and occasionally, but only occasion¬ 
ally, exceeds that obtainable by fenestration, and finally, and 
we think most important, there is no postoperative cavity re¬ 
quiring care the rest of that patient’s life. 

The disadvantages of stapes mobilization, we tell him, are 
first of all, the complete unpredictability and uncertainty of 
the result. We have no way of knowing until we get into the 
middle ear as to what type ankylosis he has, and whether or 
not it will be suitable for mobilization. Second, as yet we know 
nothing of the permanence of the result of this procedure. 
Third, the chances of failure are at least as great as the 
chances of success, so that in all probability this patient will 
have to come back for subsequent surgery. We are very con¬ 
servative in our promises to these patients. We emphasize that 
this is a preliminary surgical procedure only, and he should 
consider it as such. If he is very fortunate it will be successful, 
and he will not need another operation; but he should be 
prepared to return for the fenestration operation six months 
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later. This is extremely important, because psychologically 
these patients tend not to try a second operation if the first 
operation has failed. 

We remove quite a bit of the bony rim in the average case, 
3 or 4 mm. in many instances, in order to get an excellent view 
of the footplate from above. Nearly always, in spite of the nar¬ 
rowness of the oval window niche, we can obtain a view of at 
least half of the footplate. We sacrifice the chorda tympani 
very often and explain to the patient ahead of time, “You 
must expect the sense of taste to be deranged for a few 
months.” 

The footplate as seen through the operating microscope has 
a bluish color; when normal, white and interlaced with vessels 
when replaced by otosclerotic bone. We use magnification of 
16 times for most of our manipulation. We believe audio¬ 
metric control of the procedure is extremely important. Our 
fii'st test is made with the tympanic membrane replaced after 
elevation, when we have a traumatized, relaxed membrane 
closing the middle ear cavity. This test is our base, to which 
we compare any improvements obtained by our manipulation. 

Our first attempt at mobilization is through the lenticular 
process of the incus, using a blunt ended mobilizer that we call 
the “Derlaclu mobilizer” rather than a sharp needle. The 
needle frequently will split the incus or head of the stapes. 
Our chief direction of force, using intermittent pressure, is 
directly inward. That is the direction in which the crura are 
constructed by nature to take the greatest force without frac¬ 
ture, and we have had our greatest success in obtaining mo¬ 
bility by this maneuver. If the lenticular process fractures we 
then transfer pressure to the head of the stapes, watching for 
movement of the footplate itself. In some cases we can see a 
line of fracture in the footplate, often with escape of peri¬ 
lymph. 

I would estimate that in about half the cases that we are 
able to mobilize we do so working through the incus, and in the 
remainder through the head of the stapes. Rarely do we go 
directly to the footplate. We are still very hesitant about this, 
because of the possibility of labyrinthine damage. It should 
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be remembered that the chance of making the hearing worse 
by mobilization is three times greater than by fenestration. 

A good many of the cases that are audiometrically improved 
on the table will drop down within the next month. After one 
month it is less common to have the hearing decline, but grad¬ 
ual loss of the improvement due to refixation of the stapes can 
occur many months after an initially successful result. 

Dr. House: Thank you very much, Dr. Shambaugh. I am 
sure that this emphasizes again the value of visual education 
when you are attempting to describe techniques; indeed a very 
beautiful film. 

I will now call on Dr. Ivos to give his thoughts on stapes 
mobilization. 

Dr. C. M. Kos: Few surgical procedures of comparatively 
recent history have aroused such professional imagination and 
intense interest as the current employment of stapes mobiliza¬ 
tion. Judging from the frequency with which this procedure 
is being used and the numbers of those who are investigating 
its value, it should not be long before current uncertainty and 
skepticism may be swept aside or confirmed. 

For the present, patients who accept the recommendation of 
stapes mobilization should be thoroughly apprised of the un¬ 
certainty of receiving hearing improvement. This uncertainty 
cannot be couched in terms which underestimate the incidence 
of failure. There is nothing about the otoscopic examination 
or the audiometric findings which permits me the latitude of 
predicting a given result. 

It seems reasonable to inform the patient that there is some 
chance of recovering practical and serviceable hearing, and 
that the likelihood of residual damage or injury to the ear 
structurally or functionally is a very remote one. 

While they are rare, the risks and complications seem to be 
directly proportional to the ability, training and experience 
of the surgeon. He should be qualified and prepared to give 
definitive otological treatment, and to accept the responsibility 
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of managing any problem that may arise in connection with 
his efforts. The most common risk is in increasing the hear¬ 
ing loss due to fracture of the crura, excessive trauma to the 
stapes, or postoperative adhesions. This may add 10 to 15 db 
to the preoperative impairment and consequently increase the 
intensity of the tinnitus. 

Other complications may include tympanic perforations, 
otitis media and labyrinthitis. Appropriate caution, a meticu¬ 
lous technique and protective antibacterial therapy should re¬ 
duce these to an extremely low incidence. 

Facial paralysis is possible, but it can be avoided if care¬ 
lessness and incompetence can be eliminated. Temporary pa¬ 
resis or paralysis may result from an intent to infiltrate the 
anesthetic agent too widely and too deeply. 

The eardrum may become undesirably flaccid because of an 
imperfect replacement of the epithelial cuff or because of sub- 
epithelial bleeding. 

Postopei'ative bleeding may be annoying but not of a serious 
consequence. 

Injury to the chorda tympani nerve may cause the complaint 
of pei'verted taste in a few instances. 

Should the mobilization procedure prove ineffective, the pa¬ 
tient should know at the outset whether the fenestration oper¬ 
ation may be the next step required to achieve hearing im¬ 
provement. 

In the event satisfactory hearing improvement results from 
stapes mobilization and then regresses, the procedure may be 
repeated, and so far as is currently known, may be repeated 
indefinitely at six to 12 months’ intervals. 

A variety of techniques may be required to bring about re¬ 
lease of the ankylosed footplate. Sometimes the pulsating pres¬ 
sure applied to the neck of the stapes, as described by Rosen, 
will suffice. In many instances a special pick inserted into the 
head of the stapes through the lenticulo-capitular capsule has 
given excellent results. 
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This approach (slide) is personally preferred for the firm 
leverage it exerts on the footplate through the crura. Upon 
mobilization the epithelial cuff is replaced, and a thin strip or 
a compressed strip of gel foam is placed over the incision; I 
do not use packing. The patient is in the hospital one day, 
arriving in the hospital the night before the operation is done, 
and he is discharged at four o’clock that afternoon. 

In other instances mobility may be obtained by exerting 
pressures on the lenticular process, such as Dr. Shambaugh 
and Dr. Goodhill described. It may be necessary to apply the 
picks in a prying manner to the edges of the footplate in order 
to secure adequate mobilization. In others, a mechanical de¬ 
vice such as that used by Dr. House may be directed at the 
footplate so as to fracture or even pulverize the structure. 

It is apparent, from these few technical preferences, that 
the search continues for effective and safe techniques which 
may increase both the incidence and durability of successful 
results. It is rather obvious at this point that the demonstra¬ 
tion of some success has stimulated an inquisitive drive and 
inspired a general curiosity which may lead to better solu¬ 
tions ; but this is not the stage in the development of this pro¬ 
cedure for unlimited enthusiasm. 

Dr. House : Thank you very much, Dr. Kos. 

Dr. Ned Fowler will now close the participants’ portion of 
this program, except for their responses in discussion. 

Dr. Edmund P. Fowler, Jr. : I regret that the other panel¬ 
ists did not go into the indications for mobilization of the 
stapes more clearly since this was part of Dr. House’s charge 
to us. We have discussed the indications, however, and I think 
that most of us seem to agree that mobilization procedures 
are indicated on any case which is suitable for fenestration; 
they also can be done on patients who are so advanced in years 
that fenestration is unwise. Mobilization procedures can also 
be done on patients who do not wish a major surgical proce¬ 
dure, or the inconvenience of a radical mastoid cavity, and 
also on patients where the bone conduction is down so much 
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that a successful fenestration operation will not bring the 
hearing to a practical level. Closing the air-bone gap in severe 
deafness will often just bring the hearing to the 30 db level or 
will occasionally permit the wearing of a hearing aid with 
comfort. 

Dr. House admonished us to tell exactly what we say to each 
patient. I tell each patient that two out of three cases get a 
bad result; that he is, therefore, likely to get a bad result. 
Now the reason I say “two out of three” is because I really 
don’t know how many bad results there are going to be in the 
future, although I have some theories on the matter which I 
shall relate later. I try to emphasize that two patients out of 
three get a bad result, because I wish nobody to sue me or 
come in with a blackjack, or complain that I have minimized 
anything; however, I do bring out the facts that very few 
cases have any complications. There are a few patients that 
have a slightly inci-eased hearing loss, from the operation, 
especially if there has been much manipulation of the foot¬ 
plate ; and there are a few patients who have lost their hearing 
completely, or almost completely. The statistics on this phase 
will be brought out later by Dr. House. Since the worse ear 
is usually operated, a slightly increased hearing loss will, as a 
rule, be of comparatively little consequence. I always discuss 
fenestration and further rehabilitation with a hearing aid with 
the patient, and point out that there is very little chance that 
the hearing will be made sufficiently worse by mobilization 
that a fenestration cannot be done in the future. 

If the patient asks me how much discomfort there will be 
I usually tell him, “about as much as having a wisdom tooth 
out.” Having a wisdom tooth out can be quite a serious proce¬ 
dure, as some of you know, and I think that some patients 
have much less trouble than others, but I believe that compari¬ 
son with molar extraction is fail', from the standpoint of the 
patient. The standpoint of the surgeon is quite another mat¬ 
ter, for I do not believe that mobilization procedures are sim¬ 
ple ; on the contrary, I think they are more difficult than fen¬ 
estration. 

At the Columbia-Presbyterian Medical Center we have made 
a:series of observations and have developed a different tech- 
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nique from those described this morning. Incidentally, I work 
in such close collaboration with Dr. Franz Altmann and Dr. 
Milos Basek that I hardly know where their ideas leave off 
and mine begin in this discussion of our philosophies and the 
technique that we have developed in our laboratory. After 
months of observations we feel reasonably certain that mo¬ 
bilization of the stapes with the Rosen techniques and the 
modifications of them used by Goodhill and House do not break 



Fig 1 Diagram of otosclerosis focus In anterior border of o\al window 
In horizontal section Mobilization through "A” impossible, or if accom¬ 
plished would soon be followed by re ankylosis Anterior crurotomy "E" 
with footplate fractuie, 1 C* brings about mobilization through the poste¬ 
rior crus 


up an ankylosed joint. We believe that mobilization is best 
attained by footplate fracture and deliberate severance of the 
anterior crus of the stapes. Our reasons for this position are 
as follows: 

(Fig. 1 typical otosclerosis with ankylosis of the anterior 
part of the stapes with heavy cancellous new bone). With this 
type of otosclerosis I cannot see how one can possibly mobilize 
the stapes through the vestibulo-stapedial joint, in the manner 
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suggested by the writings of most authors on the subject of 
mobilization. 

(Fig. 2.) In this kind of ankylosis where there are calcifi¬ 
cations of the annular ligament from otosclerosis, I should 
think that if you shake the ankylosis loose, either with a vibra¬ 
tor, hammer or pick, that the patient who says “doctor, what 



Fig. 2. Section through oval window showing ankylosis by calcification 
(arrow). After breakage, such calcified spicules would theoretically reform 
Note excess fibrous tissue which would be unaffected by manipulation of 
the head or neck of the stapes. 


is going to keep this thing from rehealing’’ has a point. This 
sort of calcified joint is likely to be reankylosed just as any 
other joint in the body, if loose calcium spicules are present. 

In Fig. 3 we show a type of otosclerosis where we have ex¬ 
tensive new bone growth which involves the entire footplate. 
I cannot see how anything except breaking of both crura could 
occur with manipulation of the head of the stapes, in such a 
case. (At this point I should like to say parenthetically that 
in histological sections we can show only one part of the curve 



SYMPOSIUM: STAPES MOBILIZATION. 


753 


of each crus in longitudinal section, and, therefore, it is not 
quite accurate to consider that what you see under a photo¬ 
micrograph is the entire thickness of the crus. As you know, 
each crus is hollow with the curve inward. Whether one can 
mobilize a massive ankylosis of the stapes or not is a great 
question. Cases of severe deafness having an improvement 



Fig 1 . 3. Nearly horizontal section through otosclerotic stapes With 
massi\e ankylosis of this type it is doubtful if mobilization can occur un¬ 
less there are normal areas in the foottplate which can be fractured. 
(1) Tjrnpani plexus (l!) Facial nerve (C) Head of stapes (7) Posterior 
crus (S) Upper part of anterior cius (9) Cartilage of footplate replaced 
by otosclerosis (10) Anlcjlosed annular ligament (11) Partially ankylosed 
posterior part of annular ligament (12) Calcified spicule In region of 
annular ligament (From Bruhl) (1) 


have been reported. I have been successful in only one case in 
which I have seen new white bone growing across the entire 
footplate. 

Dr. Altmann, Dr. Basek and I found in the laboratory that 
unless we used the dissecting microscope we could not see what 
we were doing. In the operating room we cover it with a poly¬ 
ethylene or Dupont Mylar sleeve which is transparent and can 
be well sterilized (see Fig. 8). We can see exactly what mag- 
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Fig:. 5. Healing: of fractured footplate by fibrous union. Autopsy 56 
years after injury. From Hallpike (2). 


nification we are using, with this type of cover, and we can 
also have the camera in place and manipulate the controls of 
it without undue difficulty. We work with 4x, 6x and some¬ 
times lOx magnification, but we check the footplate with 16x 
and 25x, after what seems like a successful manipulation. 
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I am showing the audiogram in Fig. 5 because X am later 
showing a movie where the same sort of thing happened as 
was recorded in the operative dossier of this patient; namely, 
when the anterior crus was cut, it was seen that the posterior 
crus was also cracked. There was no displacement of the pos¬ 
terior crus; and I believe that it grew together again, because 
in the audiogram you will notice that the air conduction im- 



Fig 6 (a) Saber of Basek for weakening and cutting the bone of the 
footplate (b) Hand chisel of Basek for cutting across the footplate, 0 5 
mm width, fashioned from a needle, this is used when the footplate can¬ 
not be cracked with a saber Slight pressure and a rocking mo\emcnt are 
used 


proved considerably. Incidentally, the bone conduction post- 
operatively also improved. The Carhart notch is eliminated, 
thereby proving the theory of Carhart that a 15-20 db BC loss 
at 1,000 and 2,000 has something to do with inner ear imped¬ 
ance rather than a loss of nerve function. 

Finally, as we show in Fig. 6, some of our thinking is based 
on an observation of Hal)pike's. : This is similar to a case re¬ 
ported by Dr. Altmann 5 where he, too, shows that when the 
footplate is fractured it does not heal by bony union, just as 


**•*’*•»*, 
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the fractured endochondral bone of the labyrinth capsule does 
not heal by bony union. I think that such fibrous union is what 
we get when we mobilize the footplate by any of the techniques 
used by the men participating in this Symposium. I do not 
think that we get any improvement of hearing unless we mo¬ 
bilize the footplate and fracture through its normal areas. I 


I 15 
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Pig-. 7. Anterior crurotomy scissors with correct curve and serrated 
edges. 


believe we are going to have a good lasting hearing in our suc¬ 
cessful cases because of this observation of Hallpike, confirmed 
by Altmann. I also believe that we must design our teclmiques 
to pi'oduce a fracture of the footplate and to release the ante¬ 
rior crus from the bony growth in the promontory anteriorly. 

That this is feasible was then shown in a movie picture 
illustrating the following points: The matei-ial used was fresh 
cadaver specimens, artificially ankylosed either with adhesions 
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oi- with dental wax preparations. It showed the operation as 
performed by Altmann, Basek and myself as follows: 1. Inci¬ 
sion from above the short process of the malleus through 180 
degrees; 2. Elevation of the sleeve of skin to the edge of the 
annulus; S. Slight inadvertent elevation of the outer epithelial 
layer of the drum, which was not continued because of the 
magnification being used; A. Entering the Rivinian notch with 
a pointed needle, so as to perforate the mucous membrane lin- 



rig 8 Dissecting microscope (4x to 40x) with multiple movements and 
counterselghted focus uuilt In illumination 20 cm or 30 cm working- dls' 
tance, flash and camera attached and covered by sterile plastic shield with 
audiometer on the left Nurse and instrument table In background High 
rod covered by drapes give* patient comfortable breathing area Objective 
of microscope is somewhat lower and more tilted when in actual use 


ing of the middle ear and not dissect it away, as sometimes 
occurs if this maneuver is not carried out; 5. Elevation of the 
drum from above downwaids, by pressure on the fibrous an¬ 
nulus, thus lifting the drum from the bony annulus from above 
downwards rather than from outside in; fi. Cutting away the 
bone over the chorda tympani to obtain a good view of the 
footplate and the anterior crus; 7. Weakening of the footplate 
with the needle-like sabre of Basek (see Pig. 6) ; S. Cutting the 
anterior crus with special scissors (see Fig. 7) so that the 







758 


SYMPOSIUM: STAPES MOBILIZATION. 


sheaving action of the scissors crack the footplate in its al¬ 
ready weakened line. 

The moving picture also showed what occurred with the 
maneuvers of Rosen; namely, that the anterior crus and the 
footplate broke if the anterior crus was weaker than the poste¬ 
rior crus when one pushed backward on the neck of the stapes 
according to the classical method of Rosen. This, however, 
occurred in only about one-third of the cases. In the rest, both 
crura broke and the footplate, as a rule, stayed intact. There 
was some discussion of the normal movements of the stapes, 
also more detail concerning the anatomical considerations for 
the anterior crurotomy procedure. Most of this discussion 
can be found in the June issue of the Archives of Otolaryngol¬ 
ogy, 1956. 

In conclusion I acknowledge grants from the Research Coun¬ 
cil of the American Otological Society and from the New York 
Foundation. It was these which made possible detailed inves¬ 
tigation into the histology of stapes ankylosis and the modus 
operand! of mobilization procedures. 

Dr. House: I believe that the members of our panel have 
indeed presented to us a very excellent detailed review of 
what we are doing today in the field of mobilization surgery 
in this country. I am sure it points out very clearly that there 
are many problems yet to be surmounted. It is only through 
the work that you have seen as the result of this symposium, 
and the work that has been done by many others who are 
members of this organization, that we can finally evolve some 
of the answers to the perplexing situation. 

I shall make no effort to review each gentleman’s presenta¬ 
tion ; they did it so thoroughly and so beautifully. 

I would like to go back a moment, however, and emphasize 
a few points about indications. I was glad Dr. Fowler em¬ 
phasized that subject a bit because I too feel that perhaps it 
was not clearly explained to you gentlemen, many of whom 
are interested primarily in the indications for this surgery. 
Many of you will not do this surgery, but you will want to 
know when it should be done and what to tell your patients. 
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As far as indications are concerned, I think all of us on this 
panel are mutually agreed that any patient who is suitable for 
fenestration is likewise suitable for mobilization. I believe we 
are safe in saying that every member of the panel will recom¬ 
mend or advocate mobilization first, to be backed up by fen¬ 
estration if and when it is necessary, and providing, of course, 
that they are suitable for fenestration. Many patients who 
are suitable for mobilization, are not suitable for fenestra¬ 
tion. One, for instance, the debilitated patient; two, the pa¬ 
tient with a unilateral hearing loss who, perhaps, we would 
not recommend for fenestration but would certainly recom¬ 
mend for mobilization; third, the individual who has a far 
advanced nerve type of loss, providing there is still a spread 
between the bone conduction curve and the air conduction 
curve sufficient to give that individual an improvement, even 
though he may have to continue with his hearing aid after¬ 
ward. Nevertheless, such improvement is extremely valuable 
to many patients. It has been amazing to me, as I am sure it 
has been to other members of this panel, the difference be¬ 
tween having a 60 db loss and a 40 db loss. 

Now a word about what is told to patients regarding con¬ 
servatism, caution and great care in educating them to the 
overall otologic problem, not with the thought that we are 
going to do a mobilization and that is the end. We, as otolo¬ 
gists, must render to our patients a complete otologic service, 
of which mobilization is but one part. 

As far as technique is concerned, you have heard what is 
going on in the way of technique. I am sure you will realize 
there are almost as many different techniques being used as 
there are men doing the operation. That is to be expected in 
this relatively early exploratory phase of this new procedure; 
and, perhaps like fenestration, sooner or later we will evolve 
a rather constant and standard procedure. You have heard 
each of us express the fact that it is not a simple operation 
and is not without possible serious complications. Likewise, 
it is an extremely delicate procedure, as illusti'ated so beauti¬ 
fully by our good friend. Dr. Lierle, in his presentation. 

With these few comments I will now review the results of 
the cases forwarded to us for analysis. 
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In this group of cases (slide) are represented a total of 
1,091 mobilization cases operated up to the time of this analy¬ 
sis, one month or longer prior to sending in the information. 
You will notice that the overall cases total 1,091 and of that 
number 35 per cent reached the level of 30 db or better. As 
you will see later, this also includes all of those cases which 
did not have a chance to reach the 30 db level in some in¬ 
stances, because of rather far advanced nerve deterioration. 

We divided these cases (slide) into three main groups, the 
“A,” “B” and “C" cases. We will classify the “A” cases as 
that group which had a loss by bone conduction of 10 db or 
less at 500, 1000 and 2000 cycles; therefore the so-called ideal 
case for fenestration. Of this series of slightly over 1,000 
cases, 24 per cent were represented in this group, so that we 
had 24 per cent of this series that were ideal or “A” cases. 
At the end of one month the average for all the 1,091 cases 
which had reached the 30 db level or better was 58 per cent. 
The highest group was reported as 66 per cent reaching the 
30 db or better level at one month. The lowest group in the 
series was 43 per cent. 

We classify as "B” cases (slide) those having a loss of 
20 db or less at 500 and 1000 cycles, and 30 db or less at 2000 
cycles. This group represented 43 per cent of this series. At 
the end of one month 38 per cent of these 1,000 cases which 
fell into this category reached the 30 db level. The highest 
group reported 46 per cent of these cases having reached the 
30 db level, the lowest group reporting 18 per cent. 

The “C” cases (slide) are those which have a loss greater 
than 20 db at 500 and 1000 and 30 db or more at 2000 cycles. 
The total in this category represented 33 per cent. Those 
reaching the 30 db level at one month in the average were 25 
per cent. The highest group reaching the 30 db level in this 
group w r as 54 per cent. That is an interesting figure, because 
it means that in this particular series it would seem that the 
bone air gap, the difference between air conduction and bone 
conduction, would of necessity have to be completely, or al¬ 
most completely closed, to reach the 30 db level. I would im¬ 
agine that this is the result of what statistics can do on occa- 
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sion. The lowest group in this category, 5 per cent, reached 
the 30 db level in the “C” cases. 

Now let us bi-eak this down a little further (slide) and see 
what happened to each one of these operators as a group when 
we compared their first 25 cases with their last 25 cases. We 
see that 10 per cent of their first 25 cases closed the bone air 
gap completely, that is the spread between air conduction and 
bone conduction. In the last 25, 17 per cent closed their bone 
air gap completely. How many closed within 10 db of the 
gap? 13 per cent in the first 25, 15 per cent in the last 25. 
How many closed within 11 to 20 db of their bone conduction 
curve? 13 per cent in the first 25 cases, done, in the last 27 
per cent; therefore the total, you see, in the first 25 cases of 
the men in this symposium, 36 per cent did not reach the 30 
db level but fell within these three categories, not necessarily 
being within the 30 db level. The last 25, 59 per cent, fell into 
these three categories. 1 think this is extremely significant, 
because it points out the value of experience in this work, the 
necessity of the training that must be had, the delicacy of 
touch, etc., that can be acquired only by working in fixed 
stapes and footplates. 

Now let us see what happened to closure of the bony area 
(slide). It is interesting to note that 46 per cent of the total 
cases, therefore, closed the air bone gap within 20 db of the 
bone conduction curve, regardless of what the bone conduc¬ 
tion curve showed. 

The average closing to the bone conduction curve com¬ 
pletely (slide) was 11 per cent, the highest group 21 per cent; 
the lowest group 6 per cent; those closing within 10 db of bone 
conduction averaged 16 per cent; the highest group 37 per 
cent, the lowest 9 per cent, and within 11 to 20 db of bone 
conduction the average was 19 per cent; 21, the highest and 10 
the lowest. 

Now let us talk about our failures (slide) ; 15 per cent of 
our cases in this symposium were 0 to 10 db worse by air 
conduction. That means that if they were even 1 db worse 
by averages they fell into this category, which obviously is 
well within audiometric allowances. If we allow 10 per cent 
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averages for the three speech frequencies as being audiometri- 
cally questionable, we would say, then, that 3 per cent of our 
cases were worse between 11 and 20 db by air conduction; 
so 3 per cent are worse by more than 10 db and less than 20 
db, and that 2 per cent were more than 20 db below the pre¬ 
operative level. If we look at the bone curves, it is rather 
interesting to note that 4 per cent of the cases operated had 
a lessening of the bone conduction ability following surgery. 
They were down 25 db, or less in 4 per cent. Most of those 
obviously were done relatively early, but this is an interesting 
and important figure: .2 per cent of the cases were down more 
than 25 db by bone conduction, thereby indicating apparently 
a damageed inner ear mechanism. 

What about surgical complications (slide) ? You heard the 
chorda tympani problem mentioned by Dr. Shambaugh and 
others, so we will not include that. We will simply say per¬ 
manent perforations occurred in .7 per cent. Of the series, 
continued post-operative infection occurred in .2 per cent; 
persistent vertigo of an annoying degree occurred in .7 per 
cent. Facial paralysis, which was temporary, occurred in .3 
per cent, probably from infiltration, as mentioned; therefore, 
the total complications of any practical degree in this case 
were actually 1.9 per cent. Just a little less than 2 per cent 
had any type of serious complications actually, except for the 
two patients with labyrinthine damage. I think that this 
speaks very well for the fact that serious complications in the 
hands of those experienced in this work seemed to be rela¬ 
tively few. 

By this symposium we have attempted to bring you up to 
date on our thoughts and views pertaining to mobilization 
surgery. 

Dr. House : I will ask Dr. Rosen to proceed. 

Dr. Samuel Rosen : It is extraordinary that since my work 
was first presented at the Triological last year in Hollywood, 
Fla., some of the most distinguished otologists in tins country 
have reported here their results on hundreds of stapes mo¬ 
bilizations, and I am very pleased that their results tally so 
closely with my own. 
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The first patient, a chemical engineer, whose stapes was 
mobilized in April, 1952, attained nonnal hearing three weeks 
after operation and has maintained it ever since. 

As for the duration of hearing improvement, out of approx¬ 
imately 1100 stapes mobilizations, all who improved 15 db or 
more have maintained this improvement for periods up to four 
years, except for 20 cases which did not fall below their pre¬ 
operative levels. 

I heartily agree with everything that the panelists have 
said. The presentation of the history of this operation by Dr. 
Meltzer was excellent. He rather feels, as I know I would if I 
had always lived in Boston, that that city was really the 
birthplace of mobilization in this country. 

Dr. Lindsay’s presentation merely emphasizes what I have 
felt from the beginning, that most of the time whatever was 
happening to the footplate during mobilization, I could not see; 
therefore, while some results turned out good and some did 
not, I really did not know what I was doing. In my opinion the 
first real attempt toward solving this particular problem as to 
what happens at the footplate when we do something at tire 
neck is the way Dr. Ned Fowler is tackling this problem. He 
makes an assumption which has sense. He says that every 
time Rosen puts a mobilizes on the neck and successfully mo¬ 
bilizes the stapes so that the hearing improves, he believes that 
the anterior crus and the footplate are fractured, and he is 
going to study this problem to see how often this does occur. 
The fact that it occurs once merely shows that whatever hap¬ 
pens at the neck can result in the kind of structural change 
described by Fowler. Now we have to find out to what degree 
and how often this really does occur. 

Thus far I must say that I paid very little attention to this 
situation, because it never occurred to me until I met Dr. 
Fowler and Dr. Altmann a few months ago in Istanbul, where 
he first presented this idea; at least it was new to me. Ever 
since then I have in every case tried to observe as carefully as 
I could, with and without the microscope, to see whether 
Fowler’s idea is correct. I did come across a patient a short 
time later in whom 1 could definitely see that I had fractured 
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the anterior crus close to the footplate, but because this pa¬ 
tient’s hearing did not improve on the table, I assumed that I 
did not fracture the footplate. I then manipulated the foot¬ 
plate, as I will demonstrate in just a moment, following 
which the hearing did improve. Maybe I really did an “incom¬ 
plete Fowler.” 

In mobilization the variations in the structure of the stapes 
makes a lot of difference. Anyone who has examined several 
hundred stapes taken out of cadavers will see the marked 
changes from one to the other; veiy frequently from one to 
the other removed from the same cadaver. I must say, for 
my own comfort, that when I feel the neck of a stapes, as 
I told Dr. Day yesterday, I prefer it to be shaped something 
like his long neck since I am more successful in mobilizing 
such a stapes than when a stapes has the short neck of a 
Stewart Nash. 

There is no way that I know, as Dr. Kos so correctly said, 
of predicting whether you are going to be successful in any 
given case. I have had so many patients in whom I have made 
a secret prediction that I would or would not succeed, and I 
can tell you that my predictability is way off. Very frequently 
I have been unable to mobilize the stapes, where the history 
of deafness is not more than five years, and I have been able 
in many cases to mobilize the stapes where the history of deaf¬ 
ness is 25 or 30 years. I don’t know of any audiological test at 
present that gives us the key to an accurate prediction. 

I think Dr. Goodhill’s point about exploratory tympanotomy 
is a good one. There are times when we are quite uncertain 
what we will find in the middle ear in conditions other than 
otosclerosis, and since the lifting up of the drum is such a 
simple procedure as far as its effect on the patient is con¬ 
cerned, I do not hesitate, though it does not occur very often, 
to tell the patient, “I do not know what is going on in your 
middle ear; I can only guess, but I would like to look in there, 
as a surgeon does an exploratory operation on the abdomen. I 
may find something which can be helped, but even if I do not 
find it I do not believe the procedure will hurt you.” 
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Dr. Goodhill has spoken frequently of “incudostapedial 
lysis.” I think we must face the fact that no matter what one 
calls the operation, if you do not mobilize the footplate you 
do not get improved hearing. After all, a “Rosen” by any 
other name smells like a “rose” just the same. 


As for Dr. Shambaugh’s presentation, his movie was ex¬ 
tremely beautiful. I am in the process now of having a film 
made with Dr. Kobrak at the Otological Laboratory at Wayne 
University. I have been thei-e three or four times. We have 
done part of it on the cadaver and part on the living subject. 
It is very difficult to get your head or fingers out of the way 
and still see what you are doing. We had to have special in¬ 
struments made to meet this problem so that I was very clumsy 
in doing the operation with these new instruments. It is just 
difficult to make a good movie, but I hope we shall be success¬ 
ful soon. 


I think Dr. Shambaugli is correct when he said that we 
should not have unlimited enthusiasm. I do not know how 
much is unlimited, but I will bet you that my enthusiasm is 
greater than his. 


As to the operation that I described, I am sure it is not 
the final operation by any means. I see and hear about modi¬ 
fications that are being made all the time, and I often wonder 
how stupid I was not to have thought of the things that other 
fellows are doing with success; but it is going to be n ong 
time, in my opinion, before we can use the dishua the 
wisdom of all the various techniques now being ■ am 
extremely hopeful. 


This (slide) is as I have found it in 
about half human and half cadaver; abo ten 

you first lift up the drum. Id So P^ arfo stapedia! 'j<g 
cannot see more than this much oft ^ opemtjon 
and, therefore, I do not beta **' really y t . ” > 

comfortably and precisely d° ne ^ g 

exposure, as shown in the nctf * 1 1 

The difference between onc ( s ; 

slide just removed ns eotnp- 1 ^ , r 
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one wore trying to do a tonsillectomy in a child with its mouth 
half open. With this exposure I feel comfortable. I can see the 
structures. I can see the relationship of the structures to other 
structures, and one thing that I believe is very important in 
this operation is for one to be as relaxed all over as possible. 
If you do the operation sitting down you should be leaning on 
the patient, with (they don’t seem to object to it) your arm on 
the patient. You should have a footstool under your feet. You 



Fig. 1. (E) indicates the site o£ the fenestra ovalis through the body of 
the footplate. 


should not go ahead with the mobilization when your feet are 
tense. If you are tense elsewhere, and you think you are re¬ 
laxed in the muscles directly concerned with mobilization, I 
do believe that one is apt not to do it so well as if one is re¬ 
laxed all over. Thei'e are times during the operation when I 
find myself becoming tense and when I do I just come out, 
put the instrument down until I relax the tensions. Most peo¬ 
ple think I am looking for another instrument. I am just 
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waiting for my blood pressure and pulse to go down a bit, then 
I pick up the instrument and try to start in again where I 
left off. 

This (slide) brings up a very important aspect in the de¬ 
velopment of stapes mobilization. There is a good percentage 
of patients who, when you try mobilization at the neck, just 



Fig 1 2 "A.” and * B” show the pointed explorer used anteriorly and Inte¬ 
riorly to mobilize the footplate Occasionally the explorer Is used at the 
posterior edge of the footplate *‘C • and rarely at the anterior edge " 


will not mobilize. You will either quit because the crura are 
so thick that nothing will happen, the patient’s hearing will 
not improve, or as more often happens one or both crura are 
fractured. In the early days when I felt that I was licked at 
this point I quit, but as time went along I decided to try very 
gingerly to introduce an exploratory needle between the bony 
ridge of the oval window and periphery of the footplate itself 
for a distance not greater than the thickness of the stapedial 
footplate, to pry the footplate loose. To my amazement I could 
sometimes see that as I introduced the instrument here and 
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just tried to move it or pry it a little, I could move it. I must 
say that when I first started doing this, my heart was in my 
mouth every time I tried it. This feeling still persists, al¬ 
though to lesser extent; however, I do recommend that in cases 
where the attempt to mobilize at the neck fails for one reason 
or another, we should not abandon the mobilization at that 
point. I might add that in some of the patients in whom I was 



Fig. 3. Fenestra oval is at the inferior margin of the footplate cieated 
by penetrating the explorer (B) for % mm into the vestibule leaving a 
circular opening about half the size of the head of a pin. after attempts 
to mobilize the footplate at A, C, and D failed. 


able to mobilize the footplate itself successfully the hearing 
improved to levels as high as those in whom I had successfully 
mobilized at the neck, even though in some of these cases I 
could see that the crura were completely fractured. I do not 
quite understand this; but I know that it has happened, and I 
just mention it for your information. 

In this picture (slide) I have had a few patients in whom I 
could not move the footplate at any point. I decided that J 
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Fig 4 "When drum and akin are reflected upward, in o\er 85 per cent 
of the cases more or less of the Incudo-stapedlal joint Is seen This Is. 
however, an Inadequate view of the stapes that does not allow safe ma¬ 
nipulation 


would try to make an opening into the vestibule which would 
include a small portion into the footplate itself, and again this 
was done both in the presence of crura which could not be 
mobilized at all and also crura which had already been frac¬ 
tured. In these patients—and this could really be called a 
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pose the organ of Corti does not give a hoot how it is jillimi- 
lated so long as it receives stimulation. 


This (slide) demonstrates some of the achievements with 
this operation at the neck or at the footplate itself. Wo have 
had normal hearing, and almost everyone who is doing 
mobilization has also achieved normal hearing. Some have 
had normal hearing restored in both ears. There are some 
patients in whom the bone conduction will not permit normal 
hearing, but you can still close the gap and they obtain excel¬ 
lent hearing, even though the bone conduction is not normal. 


Restoration of useful binaural hearing is one aspect of this 
audiological relationship to which we do not pay too much at¬ 
tention. It is quite amazing the difference there is between 
binaural hearing and monaural hearing. You can test this for 
yourselves by placing your finger in one ear canal and see 
what it sounds like. After you have held it there for a lain, 
ute see what it sounds like when you hear in bob' < - !}VS ' ^ bit 
find that the difference is enormous. If the patient Jina f'.vtvl- 
lent hearing in one ear and relatively poor hearing w olot'P 

ear, to mobilize the second ear in order to achieve > lliltilvu 
hearing I believe is a worthy goal. 

The fourth step is to remove the stap«l'^ w, ^ ! i l y^'' 
there is a marked mixture with nerve <teafs ess - III fa to 

restore enough hearing to allow the surr^' u 1,k () !l h''Hl'tll|i 

aid in extreme cases with deafness. 


I also had a movie, but I think pe ge ()l 1 Milt I .tiff 
trying to make. The purpose of ll,,s ’ x \ Un¬ 
importance of getting the pt°P er eX f*? - ’ ,. , ;l Wide 

exposure it is extremely difSeek ' Sl *<’ <lo tkk 

operation. Here (film) »«*?£?** 11,0 
stapes, the stapedial tendon. ^ . . ,. 11 *’ I'-'illent ijp-~ 

ated upon in Dr. Crovshore's semce all}, 0 h^ctvirr- 
pital in Detroit. The <» r- 

footplate, the incus, &' 
this surgeij’,nonwlf fl ' ,r ^ s ‘. , Pinployen ~ , ■ ■ 

the exposure ample if n --' ,rJ3r e ,l ° r l,,e ^ ■ ° 

toiy canal edge 
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Now a word or two about the revisions. I have done 96 re¬ 
visions in patients who had no improvement after the initial 
operation: 25 per cent of those operated a second time reached 
a level of 30 db or better, and 40 pex* cent showed improve¬ 
ment though they did not reach the 30 db level. 

Recently I operated upon a series of 77 cases in which the 
footplate could not be moved at all, or in which the crura were 
fractured. Previously, as I said, I abandoned these patients 
because I knew of nothing more to do; however, since I have 
been employing the footplate technique, not only have I re¬ 
vised those patients on whom I previously failed, but also in 
whom at the initial operation on these 77 cases I was unsuc¬ 
cessful in mobilization and which would have been abandoned, 
I went immediately to the footplate at the initial operation. 
34 per cent of these patients showed improvement where they 
reached 30 db or better, and 54 per cent showed improvement 
in hearing but did not reach the 30 db level. These patients 
previously would have been failures, and a good percentage 
of them now can be improved. 

I have estimated that approximately 5000 stapes mobiliza¬ 
tions have been done in this country up to the present time. I 
have been all over Europe and the Middle East teaching this 
operation, and I believe that about 2000 of these operations 
have been done abroad. 

It was Stewart Nash who made it possible for me to present 
this work in the first place over a year ago, so in the end, it 
is really Dr. Nash who is responsible for having brought these 
thousands, and I hope tens of thousands, out of a lonely world 
of silence into the world of hearing. 

I am very grateful to Dr. Joseph Goldman, the chief of my 
service at Mount Sinai Hospital. He is an excellent scientist, 
a very shy fellow, but he has been right behind me on this 
work from the very beginning and encouraged me a great deal. 

I also thank Dr. Moe Bergman in charge of the audiology 
who worked very hard to keep it on the spot. 

Dr. Barry J. Anson : Emphasis on three structural features 
of the stapes is a warranted addendum to our previous pre- 
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sentation: the degree to which the ossicle has been reduced in 
bulk during the fetal period; the unusual weakness of the basal 
extremity of each crus; and (so far as known) the inability 
of the stapes to heal in an area of fracture. 

Were there time, the discussion could be extended to include 
a review of the process of internal “remodeling” which the 
incus undergoes throughout the adult life span, and to a de¬ 
gree which varies with the individual. These changes, while 
different from those which take place in the development of 
the stapes, have a similarly weakening effect. 

Both processes were described in a paper read at the meet¬ 
ing of the American Otologieal Society in Boston in 1954. 

DR. House : I thank you for your contribution to the anat¬ 
omy of this area. Since Dr. Rosen mentioned the exper¬ 
iences he is having with permanency over a period of time 
with his results, we should also make a statement about 
permanency in our group, although no reported cases in our 
series exceeded six months. We limited it to six months 
after surgery, and that hurts. To begin with it is interestting 
to note that 2 per cent of the cases that improved at the 
time of surgery and improved subsequently for a week or 
two, receded to the preoperative level within the first month. 
Beyond that, little occurred in recession of hearing loss un¬ 
til the fourth month, when 2 per cent closed and returned to 
their preoperative level, only 9.100 of 1 per cent, and 9.100 
of 1 per cent the second month, that is,in the fifth and sixth 
month of each six months, 9.100 of 1 per cent closed in each 
month, so that the percentage, as near as we can analyze 
the trend at the moment at least, is that most of them are 
going to close up within the first month. If they bridge that 
period they will go along pretty well to their fourth -month, 
when they will again tend to heal over, and beyond that it 
looks as though there is less likelihood of closure occurring. 

Dr. Franz Altmann : I will just emphasize one point that 
Dr, Fowler discussed, i.e,, that no hearing improvement is, 
of course, possible unless there is a mobilization of the foot¬ 
plate. This mobilization is often achieved by manipulation 
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Now a word or two about the revisions. I have done 96 re¬ 
visions in patients who had no improvement after the initial 
operation: 25 per cent of those operated a second time reached 
a level of 30 db or better, and 40 per cent showed improve¬ 
ment though they did not reach the 30 db level. 

Recently I operated upon a series of 77 cases in which the 
footplate could not be moved at all, or in which the crura were 
fractured. Previously, as I said, I abandoned these patients 
because I knew of nothing more to do; however, since I have 
been employing the footplate technique, not only have I re¬ 
vised those patients on whom I previously failed, but also in 
whom at the initial operation on these 77 cases I was unsuc¬ 
cessful in mobilization and which would have been abandoned, 
I went immediately to the footplate at the initial operation. 
34 per cent of these patients showed improvement where they 
reached 30 db or better, and 54 per cent showed improvement 
in hearing but did not reach the 30 db level. These patients 
previously would have been failures, and a good percentage 
of them now can be improved. 

I have estimated that approximately 5000 stapes mobiliza¬ 
tions have been done in this country up to the present time. I 
have been all over Europe and the Middle East teaching this 
operation, and I believe that about 2000 of these operations 
have been done abroad. 

It was Stewai't Nash who made it possible for me to present 
this work in the first place over a year ago, so in the end, it 
is really Dr. Nash who is responsible for having brought these 
thousands, and I hope tens of thousands, out of a lonely world 
of silence into the world of hearing. 

I am very grateful to Dr. Joseph Goldman, the chief of my 
service at Mount Sinai Hospital. He is an excellent scientist, 
a very shy fellow, but he has been right behind me on this 
work from the very beginning and encouraged me a great deal. 

I also thank Dr. Moe Bergman in charge of the audiology 
who worked very hard to keep it on the spot. 

Dr. Barry J. Anson : Emphasis on three structural features 
of the stapes is a warranted addendum to our previous pre- 
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here today. We have been using a very conservative tech¬ 
nique and have experienced very few complications as a result 
of the mobilization of the stapes. 

If we consider operating upon the footplate of the stapes we 
should attempt it as a primary procedure, so that the ossicular 
chain is not disturbed in any way. If we disturb the ossicular 
chain and go to the footplate after the crura of the stapes are 
fractured, then we will not obtain the maximum of improve¬ 
ment possible. 

So far I believe we do not possess a technique which is safe 
to use at the footplate of the stapes. The footplate is in a very 
protected position, and the ossicles above it make the surgical 
approach very difficult. 

We are in the process of developing an instrument which 
we hope will allow for better visualization and manipulation 
of the footplate. Until a more satisfactory technique is avail¬ 
able for the surgery of the footplate I shall approach this 
phase of the work very carefully. 

Dr. House : Dr. Bellucci, I thank you, and will now ask Dr. 
Shea to comment. 

JOHN J. Shea, Jr.: In reading the original literature on the 
subject of mobilization, my interest was aroused by a case re¬ 
ported by Jack of Boston in 1902. 1 ' As Dr. Meltzer pointed out, 
these original pioneers proceeded from where we are now in 
mobilization of the stapes to removal of it. This case was re¬ 
ported with good hearing ten yeai-s after bilateral removal of 
the stapes. There had been an adhesion between the eardrum 
and the oval window. It was reported that the patient could 
hear a soft spoken voice at 20 feet. That captured my imagina¬ 
tion. I attempted to elevate the canal flap in such a way as to 
drop the drum on the oval window, but I could not do it, al¬ 
though I tried many times; also, in creating a long enough 
cuff I was afraid that if I left the drum down on the exposed 


• Jack, F, L»: Supplementary report on a case of double stapedectomy 
operated upon 10 years afro. Tr. Am Otol Soc., 8.59, 1902. 
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either on the neck of the stapes or the head of the stapes or 
the lowest part of the incus; in other cases, however, it is nec¬ 
essary to do manipulations on the footplate. These procedures 
are, however, not without risk. This was shown by a case 
which I operated a few months ago: on the table, after frac¬ 
turing the footplate with the pneumatic hammer, an improve¬ 
ment of 85 to 40 db throughout the range with almost com¬ 
plete closure of bone air conduction gap was achieved. Al¬ 
though the patient was kept under antibiotics (achromycin 
250 mgm. three times a day) he nevertheless developed a 
labyrinthitis on the sixth day and ended up with a completely 
dead labyrinth. This shows that we should give thought to the 
following: Are we justified in attempting to get a higher per¬ 
centage of good l'esults by increasing the danger to the pa¬ 
tient? I think we are justified since stapes mobilization is still 
in the experimental stage. We will never be able to make real 
progress unless we take certain risks. 

There is one more point. I was very interested in the im¬ 
provement in hearing in cases where both crura were com¬ 
pletely fractured. Our group in Presbyterian Hospital has 
given a great deal of thought to this; we feel it is difficult to 
understand how this could occur if both windows would 
vibrate in the same phase. Sometimes the fracture in the 
posterior crus might heal, particularly when no dislocation 
had occurred. In other instances blood clots might become 
organized in the round window niche; in this way the phase 
difference between the two windows could at least partly be 
restored. We even thought about reviving the old Hughson 
procedure, in such cases, and put a piece of muscle into the 
niche to give some sound protection to the round window. 

Dr. House : Dr. Bellucci will now give us his comments. 

Dr. Richard J. Bellucci: Before this wonderful sympo¬ 
sium I thought I had something to say. I now find I cannot 
add much to the discussion. We have done a large series of 
cases at the Manhattan Eye, Ear and Throat Hospital and we 
have achieved 30 per cent good results in an unclassified group 
of patients. This is comparable to a similar group presented 
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put an eye in the top of it to receive the end of the incus, to 
re-establish connection between the stapes and incus. 

Fig. 2 shows the view from the top showing connection be¬ 
tween the stapes and incus. In this case I was able to lay the 
artificial stapes right over the oval window. 

I did this operation only several days before I left to come 
to the meeting, so I cannot report on the exact outcome. This 
is a completely preliminary report. Postoperatively, the 
woman was able to hear very well in the operated ear. 



Fig. 2 . 


I have not tested her audiometrically. She had no useful 
hearing in that ear preoperatively, and recently her husband 
told me she was able to hear the gong of a church bell a quar¬ 
ter of a mile away, which she had not heard since she was a 
little girl. 

Dr. House: Thank you. These are all the variations of tech¬ 
nique that are in the minds of many people regarding this 
operation. I should now like to ask Dr. Baron to discuss this 
symposium. 

Dr. Shirley H. Baron : I should like to bring out just one 
point that has not been mentioned. It has been said that fenes- 
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oval window the patient might blow his nose and push it off. 
That was my first effort. 

In addition I was very hesitant to do anything too vigorous 
about the footplate. It seemed to me most unreasonable to 
tamper with it or tap on it because of the ease with which it 
could be knocked loose. It was then that I decided that these 
two ideas could be combined. I decided to fenestrate the oval 
window. I selected a patient for this procedure on whom I had 
already done a successful mobilization of the other ear. She 



had a very marked hearing loss in this ear, down about 76 db 
for air and about 55 for bone. She was bothered by a blowing 
tinnitus. 1 exposed the bone in the usual way, attempted to 
mobilize it and I could not. I then removed the stapes and 
covered the oval window with a very thin skin graft, approxi¬ 
mately .005 inch chick. I replaced the stapes with an artificial 
one I had created of nylon, from detailed studies of about 100 
specimens. This artificial stapes was designed by a mechani¬ 
cal engineer who studied the stress problem involved, and 
strangely enough created one much like the original. 

In Fig. 1 you can see the stapes I used. The human stapes 
from the base to the top measures about .140 inch. The one 
we created is the same height from the footplate to head. I 
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1955. The black line is her preoperative air conduction level. 
At surgery I fractured the crura, so I mobilized the footplate. 
The audiogram at surgery immediately following this, as 
noted by the green line, showed a very poor result. It looked 
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rig 2 1 Preoperative Audiogram, 2 PostoperatH e Audiogram at sur¬ 

gery. Pirect manipulation of stapedial footplate after crura were frac¬ 
tured Note that frequencies abo\e 4,000 are out, 1 Audiogram two months 
after surgerj Some improvement in frequencies from 250 to 2,000, but no 
recoierv in high tones 


as though the hearing had been made worse; however, the 
actual postoperative result, shown by the red line, is excellent. 
The air-bone gap has almost been eliminated. This improved 
threshold was reached within two weeks after surgery and has 
been maintained ever since. The evidence here is clear that 
one cannot always tell at the time of surgery whether or not 
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tration can successfully follow mobilization, and that we know. 
It is not advisable, however, to fenestrate at the same opera¬ 
tion should the mobilization appear to be successful. I present 
a case to show why one should defer the fenestration until a 
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Fig. 1. 1. Preoperative Audiogram; 2. Postoperative Audiogram at sur¬ 
gery, following direct manipulation of stapedial footplate after crura naa 
been fractured. Hearing appears to have been made worse, but recovery 
was spectacular as noted in audiogram 3, six weeks later. Conclusion: vne 
should not fenestrate at the same operation if mobilization seems to na-se 
failed. 


later date, in the hope that this may stop the tendency to do 
both procedures “in one sitting” .as is currently the practice 
of a few otologists. 

(Slide) This case proves that one cannot always tell at the 
time of surgery whether or not the attempted mobilization will 
fail. This is a 53-year-old female operated upon in October, 
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1955. The black line is her preoperative air conduction level. 
At surgery I fractured the crura, so I mobilized the footplate. 
The audiogram at surgery immediately following this, as 
noted by the green line, showed a very poor result. It looked 
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Fig-. 2 1 Preoperntive Audiogram; 2 Postoperati\e Audiogram at sur¬ 

gery. Direct manipulation of stapedial footplate after crura wert frac¬ 
tured. Note that frequencies abo\e 1.000 are out; 3 Audiogram two months 
after surgery. Some improvement In frequencies from 250 to 2,000, but no 
recovery in high tones 


as though the hearing had been made worse; however, the 
actual postoperative result, shown by the red line, is excellent. 
The air-bone gap has almost been eliminated. This improved 
threshold was reached within two weeks after surgery and has 
been maintained ever since. The evidence here is clear that 
one cannot always tell at the time of surgery whether or not 
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the mobilization is successful; and that fenestration should be 
deferred until a proper conclusion can be reached. 

(Slide) While the former case shows what can be done bene¬ 
ficially as the result of mobilizing the footplate directly, the 
slide of this case shows what might happen adversely. The 
black line shows the preoperative level, I fractured the crura, 
and then mobilized the footplate directly. An immediate 
marked hearing loss, especially for the high tones, as shown 
by the green line, resulted. This patient became very dizzy 
right after surgery and stayed dizzy for about four days. The 
red line shows that, postoperatively, the hearing did improve 
in the conversational range but not in the high tones, which 
became worse. Incidentally, the patient remained dizzy for 
about six weeks. The result in this case suggests that the trau¬ 
matic force applied to the footplate might be transmitted to 
the basilar membrane in the first turn of the cochlea. 

J. H. Thomas Rambo, M.D., New York, N. Y.: I had not 
planned to enter the discussion, but since the general idea of 
applying the drum membrane directly to the oval window after 
removal of the stapes has been brought up it is perhaps proper, 
and even necessary, that I make a pi’eliminary report of a sur¬ 
gical technique directed to this end which we are in the process 
of testing, both clinically and in the animal laboratory at the 
New York University-Bellevue Medical Center. We are also 
studying the effects of this procedure on the inner ear in 
monkej'S. 

This technique differs from that which has just been de¬ 
scribed by Dr. Shea in that it does not use any free skin grafts 
or any prosthetic devices. It consists of an approach to the 
middle ear in the same manner as that described by Lempert 
and now used in stapes mobilization with the difference that 
initial incisions are made at the junction of the outer third 
and the inner two-thirds of the external canal so that the re¬ 
flected canal skin from the posterior canal wall is longer. After 
reflection of the skin flap and the drum, an area of bone is 
removed at the Rivinian notch as in mobilization. The incus 
is then removed. With the drum folded forward one can ob¬ 
tain a very good exposure of the long handle of the malleus. 
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With a small golf-club spud, used to remove foreign bodies 
of the eye, the inner layer of the tympanic membrane sur¬ 
rounding the malleus handle is incised, and the malleus is 
separated from the drum. 1 first did this in 1953 in perform¬ 
ing a modified radical mastoidectomy, as an aid to cleaning 
out pathology in the middle ear without destroying the ossicu¬ 
lar chain. Since that time I have done this on a number of 
occasions in the operating room and many times on the cada¬ 
ver. After a little practice it is surprisingly easy to do, with¬ 
out tearing the drum. After removal of the incus and the 
malleus the mucous membrane in the vicinity of the oval win¬ 
dow is scraped away. When all bleeding is controlled and the 
middle ear is dry, the stapes is then removed from the oval 
window. The drum membrane, or adjacent flap shin, is placed 
over the oval window, invaginated, and the invaginated area 
packed externally with a small plug of cotton in the manner 
as described by Lempert in the fenestration operation. The 
skin flap attached to the drum is then replaced against the 
bony posterior canal wall to close the middle ear. 

We then have a system for mobilization of the inner ear 
fluids which is the same as that following a fenestration opera¬ 
tion except that we have substituted the oval window for a 
surgically made fenestra in the horizontal semicircular canal. 
The drum becomes plastered to the promontory, but there re¬ 
mains an air-filled tympanic space in the hypotympanum with 
free communication between the round window and the Eusta¬ 
chian orifice. We do not, of course, retain the advantage of 
sound transmission through the ossicular chain, but you have 
all heard the remarkable results given this morning, without 
explanation, when simple perforation or fracture of the foot¬ 
plate has been accomplished following fracture of both crura. 
Dr. Rosen has reported revisions in previous failures which 
yielded 34 per cent results of 30 db or better when a footplate 
approach was used. I believe that experience with the foot¬ 
plate approach in mobilization techniques is leading us in¬ 
evitably to the recognition that hearing through even a small 
opening at the oval window is a much more physiological way 
for airborne sound to mobilize inner ear fluids; and we are, 
therefore, getting surprising good results when sound reaches 
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the inner ear through this natural route, even without an os¬ 
sicular chain. 

As I have observed these fracture techniques of the foot¬ 
plate, I have gradually overcome what has, for several years, 
been a stumbling block in my mind to the development of a 
predictable procedure for permanent hearing gain following 
stapedectomy. This has been the difficulty of removing a really 
fixed stapes. With the use of the percussion hammer, how¬ 
ever, when it is necessary, I cannot now foresee any fixed 
stapes that could not be fractured and the two or more pieces 
hooked and pulled outward without injury to the inner ear. 
The advantage gained by separating the malleus from the 
drum, which can then be reflected forward to expose the entire 
middle ear, also allows infinitely better exposure for accom¬ 
plishing this at the recessed stapes area. 

In this symposium today we have been reminded by several 
of the participants that mobilization is not a standard proce¬ 
dure; that there are many techniques used; and that we are 
all looking for a special procedure which will offer a better 
solution to this surgery. I imagine that approximately the 
same situation probably existed following Miot’s experiences 
with mobilization which prompted Jack in Boston, after re¬ 
peating them, to perform stapedectomy. If such be the case, 
that we continue to follow faithfully the experiences of the 
otologists of over half a century ago, which we have done so 
far, we will again arrive full-circle to stapedectomy. Jack, 
however, was unable to find a way of closing the inner ear 
to obtain a successful hearing result and, because of the haz¬ 
ards of infection, abandoned the procedure. The technique 
which I have described may furnish the answer to what has 
been missing —a successful way to close the inner ear, while 
maintaining a functional tympanic space, following stapedec¬ 
tomy. I believe this will be the next logical step forward in 
otosclerotic surgery. Such a technique offei’s the same advan¬ 
tage as the fenestration operation in that it is a definite and 
predictable procedure. It offers the advantage of the mobiliza¬ 
tion approach in that it avoids a mastoidectomy and the prob¬ 
lem of postoperative care. It, furthermore, assures a perma¬ 
nent hearing result in that it avoids the principal causes for 
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postoperative hearing loss of both operations. Since mobiliza¬ 
tion of inner ear fluids is through nature’s own window, it 
will not close, and since the stapes footplate is removed, re¬ 
ankylosis of the footplate cannot be a factor after this proce¬ 
dure. 

Dr. Lewis F. Morrison : First of all to qualify myself, I do 
not do the fenestration operation. Secondly, I am in a teach¬ 
ing institution, and I have a certain amount of responsibility 
in regard to what may or may not be done by the members of 
the staff. Thirdly, I think I share with you a responsibility to 
the public. I would like either your assent or negation of the 
statement I often have to make that it is not correct for an 
individual who is not qualified to follow through with the 
fenestration procedure to do a stapes mobilization operation. 
If I am correct 1 would like to have some acclaim. If I am 
incorrect, please correct me. 

Dr. House: Thank you. Dr. Morrison. I am sure that this 
certainly does reflect the entire attitude of our panel. As I 
mentioned in the summary, I feel that this work is only a part 
of an otologic service that should be rendered to your patient; 
therefore, unless you are thoroughly familiar with temporal 
bone anatomy, thoroughly qualified in temporal bone surgery, I 
do not believe that you should undertake to render only a par¬ 
tial service. 

If there is no other urgent discussion, I again turn the meet¬ 
ing back to our President, Dr. Lierle. 
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President Lierle : I cannot close this meeting without say¬ 
ing that I have known that this presentation has taken months 
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of good hard work, and I congratulate Dr. House and his panel 
on this most excellent presentation. I think it is one of the 
best we have had. I also thank the people of Montreal, includ¬ 
ing the men here, their wives and all the contributors who 
made this program possible. 
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DEVELOPMENT AND ADULT ANATOMY OF THE 
AUDITORY OSSICLES IN RELATION TO THE 
OPERATION FOR MOBILIZATION OF 
THE STAPES IN OTOSCLEROTIC 
DEAFNESS *t 

Barra J Anson, Ph D , Med Sc (By invitation), 
Chicago, Ill, 
and 

Theodore H Bast, Ph D , Med Sc (By invitation), 
Madison, Wis 


I INTRODUCTION 

It is a piivilege to present those aspects of oui study of the 
stapes w hich may be serviceable to the pai ticipants in the latei 
symposium 

This lepoit lepiesents one phase of an inclusive, long tem 
investigation conducted under the auspices of the Cential 
Buieau of Reseaich of the American Otological Society We 
take special satisfaction m the invitation of youi Piesident, 
Di Dean M Lierle, to appeal on this progiam, wheieon lab 
oratory research and clinical piactice aie to enjov logical and 
helpful interrelationship 

Oui concern now is with the stiuctuie of the stapes msofai 
as its architecture affects technical pioceduies calculated to 
mobilize the inneimost membei of the ossiculai chain, anlvj- 
losed by spi ead of sclerotic bone into the normal space of the 
vestibular fenestra (oval window) and against the base (foot¬ 
plate) of the stapes 


* Read at tlte Sixtieth Am ual Mietinc of the Unerlcan Rhlnoloprlcal 
Lar> mfoloulcal and OtoloMcal Soclet> Montreal Canada Maj 15 19 jC 
t Contribution from the Pepntmrnt of Anatom) Northwestern UnHer- 
«dt\ Medical School (Contrll ution 624) and from the Department of An 
atom) Unlverattj of isronsln 

Tdltor b Note Thl*» mx ><cel\ed In The LarjnROscope Office and aceipted 
for publication Mo> 31 1956 
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It is a striking fact that even a relatively sturdy stapes is 
still a congenital weakling, a veritable wraith when compared 
to its earlier self in the midterm fetus. The normal steps in 
development account for stapedial fragility; they are basic to 
whatever may be said about adult structure. 

It is fair to regard the stapes as a “nonconformist among 
bones.” The incus might justifiably be placed in the same cate¬ 
gory, but for different reasons; in fact, the three ossicles orig¬ 
inate in an exceptional way, continue on a course of morpho¬ 
genesis which is not only noncompliant, but also precipitate, 
to attain adulthood before the infant is born. 

II. OBSERVATIONS AND DISCUSSION. 

Even as early as the second month of intrauterine life (8| 
weeks, 28 mm.), the future ossicles are already formed in 
cartilage, distinguishable from the elements of the branchial 
skeleton from which they were derived, in relation to the 
mandible.* 

This means that in the course of their morphogenesis as 
cartilaginous, and later as osseous skeletal elements in verte¬ 
brates, the ossicles must undergo a remarkable transforma¬ 
tion. Their predecessors functioned as suppoi*ts for the re¬ 
spiratory mechanism in aquatic and amphibious vertebrates; 
in mammals they are made over to serve as links in an ossic¬ 
ular chain. 

A. Developmental Stapes Shown by Reconsti'uetions. 

When first distinguishable, in the fetus of eight weeks, the 
“stapes” is not yet stirrup-shaped (see Fig. 1-a) ;** rather, 
it is a ring. 

Within the short period of a week (see Fig. 1-b), the chai’- 
acteristic portions are identifiable, but more prominently still 
(see Fig. 1-c) one week later (11 weeks, 78 mm.) and in 
slightly older specimens (see Figs. 1-c and 1-d). 

* See Fig, 144, the present authors’ monograph, in “The Temporal Bone 
and the Ear" (C. C. Thomas, Springfield. 1949), 

** Figs. 1-a to 1-m are used here in place of several lantern slides 
which accompanied the presentation of the paper; the remaining “gures 
(2-a to 2-f, 3-a to 3-d, 4-a to 4-f, 5-a to 5-c) were prepared as contact 
prints of lantern-slide negatives actually shown during the reading oi 
the paper. 
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At the close of another period of growth, three weeks in 
length, the ossicle is a stirrup (see Fig. 1-e). Soon the base of 
the stapes becomes lipped; the head is foveate to accommodate 
the lenticular process of the incus (see Figs. 1-f to 1-h). 





Figs 1-a to l«m Drawings of reconstructions of stapes. Specimens se¬ 
lected to demonstrate eleven successive stages In morphogenesis (fetal 
stage Indicated In weeks) and to show variability In form and sl 2 e of 
mature ossicles In the fetus at term and In an adult of advanced age 
(From Anson and Cauldwell; Quarterly Bulletin of Northwestern University 
Medical School, 15, 263-269, 1941 ) 


In the 18-week fetus ossification has begun, in a solitary 
center on the obturator surface of the base (see Fig. 1-i). 

The progress of ossification is rapid. Within a period of 
three weeks, bone has spread along the crura; upon reaching 
the neck of the ossicle, bone lias become continuous circum¬ 
ferentially. Growth thereupon ceases (see Fig. 1-j). Ossifi- 
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cation involves excavation, a process which serves to alter 
profoundly the structure of the ossicle. 

In the stapes of the fetus of 30 weeks, periosteal bone has 
been removed on the obturator surface of the base, in the crura 
and neck (see Fig. 1-k). As a result, the stapes has been hol¬ 
lowed throughout. Cartilage now remains only on the articular 
surface of the ossicle and on the vestibular and fenestral as¬ 
pects of the base. The addition of endochondral bone has con¬ 
verted the base and the head into two-layered plates. 

At term (see Fig. 1-1) and in the adult (see Fig. 1-m) car¬ 
tilage persists on the vestibular (medial) surface of the base 
and on the fenesrtal margin as a peripheral rim. The tympanic 
(lateral) surface, on the contrary, is formed by a plate of 
irregular bone which is composed of both endochondral and 
perichondral tissue. The crura are deeply channelled. The 
head and neck of the ossicle are strikingly eroded; the capital 
extremity, like the basal end, is bilaminar. 

B. Developmental Stages Shown by Sections. 

Reconstructions, like the 13 whose changing structure has 
been reviewed, demonstrate the “gross” fate of the originally 
bulky ossicle. They require supplement, through the use of 
photomicrographs, to account for the histological processes 
involved in. the transformation. 

Near the beginning of the fourth month (112 mm.) of in- 
tra-uterine life, the future ossicle has acquired characteristic 
form; however, it is composed wholly of cartilage (see 
Fig. 2-a). 

In the stapes of the 20-week (167-mm.) fetus, ossification 
is merely predicted in the vacuolization of the cartilage on the 
tympanic (or obturator) aspect of the base (see Fig. 2-b). 
The altered cartilage is distinctive, the line of separation from 
the unmodified portion (indicated by arrows) being that 
which subsequently divides an osseous from a cartilaginous 
layer on the stapedial base. 

In another specimen of approximately the same stage, and 
to the depth previously indicated, bone-formation extends in 
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FIgrs 2 n. to 2 t Photomicrographs of transfer*-** sections through iho 
stapes Showing: the primordial histological structure of the stirrup and 
steps In the conversion to bone Fife 2-a entire ossicle Fig 2-c anterior 
crus tntl base others i osterior crus and base 


the solitaiy ossification center (see Fig. 2-c). Perichondral 
bone is being pioduced on the smiace, while erosion is occur- 
ling at deeper level. 

Removal of caitilage is now a striking featuie (see Fig 
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2-d). Heralding the advance of osteogenic tissue, the cartilage 
becomes calcified. Perichondral bone, as a layer, is incom¬ 
plete, being destroyed as it is freshly formed. 
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In a specimen of 24 weeks (see Fig. 2-f) the obturator wall 
is a mere remnant (resorbed between the marking arrows). 
Marrow, now openly exposed to the mesenchymal tissue, will 
be replaced by the submucosal layer. 

The full effect of this developmental process is demonstrated 
in the fetus of four and one-half months. Throughout the 
length of the cius, the mucous membrane occupies the former 
marrow-space of the ossicle, resting against the surface of the 
crus which was once internal. 

Endochondral bone, newly-formed in apposition with the 
cartilage of the base of the stapes (see Figs. 3-a and 3-b), 
spreads across the tympanic aspect of the footplate (in the 
direction of the unlabelled arrow, in Fig. 3-b), finally cover¬ 
ing the eroded surface of the cartilage. Although the addition 
of this new layer sometimes virtually doubles the thickness of 
the base, the latter is still far thinner than it was in the four- 
month fetal stage. The bone thus produced is not solid; neither 
is it evenly spread through its extent. Actually, the accumula¬ 
tion is thick circumferentially and is quite highly vascular¬ 
ized (see Figs. 3-c and 3-d), Numerous intercommunicating 
channels occur; the contained blood vessels are branches of 
those in the submucosal tissue. 

As a result of the action of the processes whose progress 
has just been traced, the stapes in the ear of the infant (see 
Fig. 3-c), and therefore, the ossicle of the adult (see Fig. 3-d), 
bear little resemblance to Iheir ring-shaped forerunner in the 
eight-week fetus.* 

C. Adult Form, Demonstrated by Specimens. 

It now remains to account for the adult form and size of 
the stapes. This will be done through the use of excised and 
“cleaned” specimens, drawn by the artist—as the ossicles were 
seen through a high-power binocular microscope. Four se¬ 
lected specimens will suffice for an introductory description. 

• TV tailed iiml nmplj illustrated accounts of the morphogenesis of the 
auditory ossicles may be found In the following Jnurn il articles b\ the 
present nuthois and in related publications clttd therein AntiaN of 
Otolottv. Tthinolocrt ind I,nr\npolocrt Vol r »5 pp tCT-tM I'Mc, and Vol 
03. pp 391-434, 1934; Qunrterl> bulletin of Norths ostern Uni\erMt\ Medi¬ 
cal School Vol 28. pp 17-45. 1954 
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Fi^s 4-a to 4-f. Drawing’s of excised, '‘cleaned’* specimens of adult stapes 
(Figs. 4-a and 1-b, Specimen I; Figs. 4-c to 4-f, Specimen II). 


In Specimen I the head of the stapes is deeply pitted, as is 
often the case. The head, relatively large, is inclined ante¬ 
riorly (see Figs. 4-a and 4-b). The muscular process is fairly 
prominent; it is attached to the neck (as in 75 per cent of 
cases), not to the head proper. The superior crural arch (to¬ 
ward the observer in Fig. 4-a) is more expansive than the in- 
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ferior (viewed in Fig. 4-b) ; it is roughly triangular, whereas 
the inferior one is ovoid. Here, as usual, the anterior crus is 
the more slender of the two and the straighter (hence the 
term, cnis rectilmeum ). The posterior crus is curved in this 
instance, as it most frequently is (so, the term crus curv- 
ihneimi ). 


r 



In Specimen II the head meets the crura in an even curve. 
Like the preceding example, the head is deeply pitted (see 
Figs. 4-c and 4-dl. The articular surface is foveate. The 
crura, deeply channelled and having crural arches of differ- 
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ent dimensions, are less sturdy than those of the other speci¬ 
mens. The posterior crus is almost straight. Both the poste¬ 
rior crus (toward the observer in Fig. 4-e) and the anterior 
crus (facing the observer in Fig. 4-f) originate from points 
neai'er the inferior than the superior margin of the base. In 
this specimen the crura meet the base at almost a right angle; 
however, this angle of junction may be acute, either superioi'ly 
or interiorly. 

In Specimen III a prominent muscular process is present; 
it arises from the neck, rather than from the head (see 
Fig. 5-a). 

In Specimen IV the head is large and quadrilateral in out¬ 
line ; it is inclined anteriorly to a very slight degree (see Figs. 
5-b and 5-c). The head is sulcate across, but not pitted. The 
crura are almost equal in respect to curvature (and, therefore, 
length) and to strength. As is almost invariably the case, the 
superior crural arch is greater in circumference than the in¬ 
ferior. 

The outcome of these processes is the presence, in the hu¬ 
man ear, of a bone whose average weight is less than three 
mgms. (2.86 in 75 specimens, to be exact), and whose adult 
form would suggest profound skeletal emaciation. To make 
matters worse (from the viewpoint of the otological surgeon), 
the ossicle is weakest where we would like to find it strong, 
that is, at the basal extremity of each crus. 

III. SUMMARIZING STATEMENTS. 

The stapes is the oddest bone in the human body. Salvaged, 
as it were, from the remains of a respiratory mechanism func¬ 
tional in aquatic and amphibious creatures, this segment of 
the branchial skeleton undergoes dramatically rapid trans¬ 
formation to become a stirrup-shaped ossicle of full adult di¬ 
mensions just as the human fetus passes through the middle 
month of its intrauterine life. The stapes is as mature several 
months before the infant is bom as a tibia (for example) is 
in a person 20 or more years of age; the stapes lacks the usual 
mechanisms which cause lengthening and thickening in a typi¬ 
cal long bone of the human skeleton. 
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Histologically, the constituent bone of the stapes is primi¬ 
tive ; it is never replaced by tissue of Haversian type. 

The transformation which converts the crura into chan¬ 
nelled columns, the head into an excavated cylinder with a 
bilaminar articular extremity, and the base into a thin, two¬ 
layered plate results in striking reduction in bulk. The several 
parts are excavated, and the space thus exposed is made con¬ 
tinuous circumferentially to face the obturator foramen—the 
latter space being greatly enlarged at the expense of that 
which originally contained marrow and endochondral bone. 
The surface of bone thus exposed by erosion is draped by mu¬ 
cous membrane; blood vessels in a submucosal position com¬ 
municate with others which course peripherally in the endos¬ 
teal bone of the head and of the base. 

In cases of otosclerosis, with threatened ankylosis of the 
stapes, the features just described assume critical significance. 
Circumstances of tills kind, dependent, as has been demon¬ 
strated, upon normal morphogenesis of the stapes, ai-e basic to 
the challenge which confronts the otologic surgeon in the ef¬ 
fort to restore mobility of the stapes. 

Reduced to the status of a skeletal ghost, the stapes, in the 
otosclerotic patient, awaits the inexorable advance of patho¬ 
logical bone from the wall of the window in which it rests— 
with inescapable and deforming ankylosis. 



STRUCTURES OF THE SPIRAL PROMINENCE AND 
EXTERNAL SULCUS AND THEIR RELATION 
TO THE ORGAN OF CORTI.*f 

Merle Lawrence, Ph.D. (By invitation), 

Ann Arbor, Mich. 

Much of the confusion that presently exists in the interpre¬ 
tation of the physiological activities of the inner ear is the 
result of insufficient information concerning the morphology 
of the structures involved. The truth is that all the facts are 
not yet in, and since the number of theories seems to vary in¬ 
versely with the number of established facts, we are today 
confronted with a myriad of possibilities concerning the activi¬ 
ties within the cochlear duct. 

Many “explanations” of the mechanism behind pathologic 
processes within the inner ear are based upon notions of en- 
dolymph flow and constitution, and the structui’es on the “lat- 
erar’t wall of the cochlear duct, whether absorbing or secret¬ 
ing, are always assumed to play a part. Such hypotheses will 
remain purely speculative until they are founded on more ex¬ 
act knowledge of the anatomy found within the scala media. 

This paper describes structures within the region of the 
prominentia spiralis which have not previously been reported; 
structures which may play a very important, if not the major, 
role in the provision of nutrient material to the cells of the 
organ of Corti. 

The present day conception of this region stems from the 
report by Shambaugh 1 in 1908: a description of the anatomy 
of the external sulcus in which he observed a small tubule sug- 

* Read at the Sixtieth Annual Meeting of the American Laryngolosical, 
Rhinological and Otological Society, Inc., Montreal, Can,, May 15-17, l.»w- 

t Prom the Physiological Acoustics Laboratory, Institute of Industrial 
Health, and Department of Otolaryngology, University of Michigan. T«j s 
research was supported in part by the Research and Development AJJv*- 
sion. Office of The Surgeon General, Department of the Army, under con¬ 
tract No. DA-40-007-MD-6C4. 

t This use of the term lateral refers to a direction away from the mo¬ 
diolus: part of the time this would be medial with respect to the skull. 

Editor’s Note: This ms. received in The Laryngoscope Office and accepted 
for publication May 25, 1956. 
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gesting a secretory function of the cells. Subsequently this has 
been called Shambaugh's gland. To the time of the discovery 
of this tubule the establishment of a secretory function for 
this area has had a turbulent history, but as is usual, attempts 
to settle a theoretical argument led to more accurate observa¬ 
tion and the elucidation of morphological facts. 

The problem really starts in 1836 with the publication by 
Breschet, 3 a monumental work in which he describes the sub¬ 
stance which is inserted into the spiral groove of the bony 
capsule. Upon dissection this appears as a gelatinous tissue 
connected between the bony wall and the basilar membrane 
which Breschet called “the yellow band,” or "membranous 
belt.” 

A decade later Todd and Bowman, 3 in a textbook filled with 
original notions, decided that this structure to which the 
basilar membrane was attached was a muscle that might serve 
the purpose of accommodation similar to that of the eye, but 
they felt that, more than likely, “this very interesting struc¬ 
ture— [is] placed there to defend the cochlear nerves from un¬ 
due vibrations of sound.” 

Then followed a period of the most careful dissection and 
observation with low magnification, the high point of which 
was the classic description by Corti 1 of the organ which now 
bears his name. One of the earliest observers was Kolliker* 
who described in some detail the cells that made up this “coch- 
learis muscle” of Todd and Bowman, and pointed out that no 
“Faserzelien” as seen in elements of involuntary muscle could 
be found. Corti agreed with this, but described another type 
of cell that was different from the connective tissue cells. He 
left the question open as to whether or not the structure was 
a muscle, and used Kolliker’s name for it, ligamentum spiralc. 

Claudius 5 described the cells lying along the scala media 
side of the basilar membrane, a layer of cells extending from 
the tall mound of Hensen cells on the "lateral” end of the organ 
of Corti to the concave region between this layer and the spiral 
prominence. The cells, which had puzzled Corti, were found 
by Deiters' to lie in this concavity of the spiral ligament, an' 5 
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gesting a secretory function of the cells. Subsequently this has 
been called Shambaugh's gland. To the time of the discovery 
of this tubule the establishment of a secretory function for 
this area has had a turbulent history, but as is usual, attempts 
to settle a theoretical argument led to more accurate observa¬ 
tion and the elucidation of morphological facts. 

The problem really starts in 1836 with the publication by 
BrescheV a monumental work in which he describes the sub¬ 
stance which is inserted into the spiral groove of the bony 
capsule. Upon dissection this appears as a gelatinous tissue 
connected between the bony wall and the basilar membrane 
which Breschet called “the yellow band,” or “membranous 
belt.” 

A decade later Todd and Bowman, 5 in a textbook filled with 
original notions, decided that this structure to which the 
basilar membrane was attached was a muscle that might serve 
the purpose of accommodation similar to that of the eye, but 
they felt that, more than likely, "this very interesting struc¬ 
ture—[is] placed there to defend the cochlear nerves from un¬ 
due vibrations of sound.” 

Then followed a period of the most careful dissection and 
observation with low magnification, the high point of which 
was the classic description by Corti 1 of the organ which now 
bears his name. One of the earliest observers was Kolliker 5 
who described in some detail the cells that made up this “coch- 
learis muscle” of Todd and Bowman, and pointed out that no 
“Faserzellen” as seen in elements of involuntary muscle could 
be found. Corti agreed with this, but described another type 
of cell that was different from the connective tissue cells. He 
left the question open as to whether or not the structure was 
a muscle, and used Kolliker’s name for it, ligamentum spirals. 

Claudius” described the cells lying along the scala media 
side of the basilar membrane, a layer of cells extending from 
the tall mound of Hensen cells on the “lateral” end of the organ 
of Corti to the concave region between this layer and the spiral 
prominence. The cells, which had puzzled Corti, were found 
by Deiters" to lie in this concavity of the spiral ligament, and 
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he described them as distinct from those of Claudius, being 
cylindrical with processes extending into and appearing bound 
to the connective tissue substance. Boettcher 8 followed Deit- 
ers, referred to the furrow as the sulcus and gave a more de¬ 
tailed description of these cells, referring to them as "root- 
cells.’’ They have since been known as the cells of the ex¬ 
ternal sulcus. 

There have been many descriptions of these cells since, but 
the main difference among observers has been in the interpre¬ 
tation of their function. Boettcher did not specifically say that 
the spiral ligament was a muscle, but he did say that it was 
conceivable that these cells of the external sulcus could have 
contractile properties operating through fibers, which he de¬ 
scribed earlier,® lying above Claudius cells and connected to 
the reticular membrane. On the basis of this he was described, 
by Shambaugh, as supporting Todd and Bowman in the muscle 
theory; but in a paper, 18 years later 10 Boettcher vehemently 
denied ever having been in favor of the idea of a cochlear mus¬ 
cle, and had only mentioned the possibility of these cells hav¬ 
ing contractile propeildes as a speculation, but offered no evi¬ 
dence.* Actually Todd and Bowman, and later Boettchei*, were 
referring to different structures; the former were referring to 
the entire area bf what we now call the spiral ligament, while 
Boettcher referred to the row of external sulcus cells which 
had not been described at the time of Todd and Bowman. 

Following the careful description of these cells by Boettcher 
there were several more (Gottstein, 11 Prenant, 12 Katz, 13 
Retzius, 14 and others), some backing the thought that the cells 
possessed contractile properties and others emphasizing that 
there was no real evidence for this view. Gottstein offered the 
opinion that these cells represent a neuroepithelium, but could 
find no nerve fibers' connecting with them. 

This brings us up to the description given by Shambaugh 1 
which has been accepted as the final word for almost 47 years. 
He studied the labyrinth of the domestic pig, and stained by 
Mallory’s method. This showed the group of epithelial cells 

, * I am indebted to Dr. Stacy R. Guild for having called my attention to 
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that occupy the deep part of the miens externus, clearly dis- 
tinguishing them from the adjacent cells. 

As the earlier observers had noted, these cells send long' 
finger-like processes deep into the spiral ligament. The cells 
do not form a continuous band spiraling around the turns of 
the cochlea but appear in a clustered arrangement. Between 
these clusters the lining epithelium exists as a simple layer of 
cuboidal cells similar to those which cover the surface of the 
spiral prominence. Occasionally there is a cavity at the open 
surface of the external sulcus where many epithelial cells pene¬ 
trate the spiral ligament. This shows up most clearly when 
the section is made at right angles to the modiolus. It is quite 
possible that Boettcher 5 also saw these, but thought that they 
were openings left when he pulled the finger-like cells from 
their recesses, which some of them probably were. Within this 
epithelial bundle there frequently appears a small but clearly 
defined tubule. This is very fine and is located in the center of 
the epithelial cell-filled cavity. In the pig these could be found 
only in the basal turn of the cochlea. 

Because of the presence of this tubule and the extreme vas¬ 
cularity of this region, Shambaugh designated this area as the 
principal source of endolymph and later 15 suggested that the 
stria vascularis (generally accepted since Corti as the source 
of endolymph) is merely a mechanism for producing pulsation 
in the endolymph bringing about the “continuous flow of tonus 
impulses to the skeletal muscles which clearly emanate from 
the cristae.” 

The observations reported here are only of the spiral promi¬ 
nence and external sulcus, and came about by chance when a 
silver stain being used with eelloidin-embedded sections for 
the study of nerve fibers turned out to reveal the fibers of the 
basilar membrane, and the cells of the external sulcus and the 
spiral prominence. 


MATERIAL AND METHOD. 

During the course of a study carried out by Dr. J. H. T. 
Rambo at the Lempert Institute of Otology in New York and 
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sponsored by the Lempert Research Foundation, several Rhe¬ 
sus monkeys were perfused intravitally with Heidenhain Susa 
fixative. The temporal bones were removed, processed, em¬ 
bedded in celloidin and sectioned. A number of random sec¬ 
tions were made available to us for experimenting with var¬ 
ious silver stains. 


The stain used on the material presented here is a modifica¬ 
tion of the Bodian silver method. Since all the staining was 
experimental no two sections received exactly the same treat¬ 
ment. The main variations consisted of the time they were 
left in the protargol solution, the time left in the gold chloride 
solution, if used, and an occasional substitution of analine oil 
for oxalic acid. Actually, none of these variations seemed to 
change the picture to any great extent, the manner in which 
the tissue takes the stain having already been determined by 
the acid in the fixative. If a fixative containing no acid is used 
this stain is specific for nerve fibers and cell nuclei, but when 
acid is used in the fixative, all tissues are stained, particularly 
the fibers of the basilar membr-ane. 

OBSERVATIONS. 

A clear distinction must be made between the cells of Claud¬ 
ius and those of the external sulcus. The Claudius cells are 
cuboidal or sometimes columnar. They are uniform, distinctly 
shaped, and clearly nucleated, resting upon the fibers of the 
basilar membrane and extending from the tall columnar Hen- 
sen cells on the “lateral” side of the organ of Corti to a region 
beneath the bulging spiral prominence. At this point the ex¬ 
ternal sulcus cells are encountered, and with most stains are 
clearly distinguished from the Claudius cells. These cells of 
the external sulcus not only take a deeper stain but they also 
have long slender processes that extend well beyond the basilar 
membrane fibers which serve as a base for the Claudius cells. 
These processes, however, cannot always be seen with con¬ 
ventional stains, but become easily perceptible when a silver 
stain following an acidified fixative is used*; also with this 
treatment many other features are revealed. 

* Retziusi4 was the first to demonstrate these by means of a silver stain 
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Fig 1 The external sulcus cells and spiral prominence as seen i n the 
Rhesus monkej The cells of the external sulcus show long processes that 
extend between and around capillaries within the spiral prominence A 
bundle of fibers from the basilar membrane branches oit to form a hand- 
like grip on special cells (see Fig 4) in the lower outer portion of the 
bulge Monkej 142R 277x470 


Figui e 1 shows the root-hhe processes of the external sulcus 
cells as they extend into the spiral pi eminence The earlj ob¬ 
server, particularly Retzius 11 described these processes as ex¬ 
tending bach into the spiral ligament Pienant 1 " had also sug¬ 
gested that it was not impiobable that the processes of one 
cell anastomosed with those of another, but Retzius could find 
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Fig - . 2. The opening from the external sulcus into the region behind the 
spiral prominence. These lie between the bundles of basilar membrane 
libers shown in the previous figure, and are filled with cells. It is through 
these cells that Shambaugh’s tubule passes There is an indication of 
such a structure in this section, but it does not show up in the reproduc¬ 
tion. Monkey 141L#-222 x 490. 


no evidence for this. It was also stated (Retzius) that the 
muclei lie well back in the region of the spiral ligament. 

In the material examined here these particular cells extend 
their processes into the spiral prominence rather than the 
spiral ligament. The distinction between the two is not hard 
to make when the continuing fibers of the basilar membrane 
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are stained as distinctly as in these sections. It is also appar¬ 
ent that there is no observable anastomosis between cell proc¬ 
esses, and that the nuclei lie well toward the external end. 
The openings which these processes appear to go between and 
around (see Fig. 1) are small capillaries. In describing the 
position of the nuclei and the direction of extension of the 
processes the earlier anatomists must have confused these cells 
with the epithelial cells that Shambaugh described as contain¬ 
ing a tubule. There are openings occurring every now and 
then which extend in channels under the spiral prominence 
and back into the spiral ligament. These appear filled with 
epithelial cells as described by Shambaugh and shown in Fig. 
2. There are, then, two distinct types of cells which alternate 
in occurrence around the spiral of the sulcus. It is in the midst 
of these epithelial cells that Shambaugh saw the tubule. Al¬ 
though our material has not revealed a tubule as clear cut as 
that of Shambaugh, who resorted to sections horizontal to the 
coil of the cochlea rather than vertical to it (parallel to the 
modiolus) the section of Fig. 2 shows an indentation and line 
between cells which closely resembles the diagram published 
by Shambaugh. 

In this photomicrograph (see Fig. 2), below the opening 
in the sulcus, a capillary large enough to allow only the pass¬ 
age of a single red cell at a time can be seen. In the middle of 
the spiral prominence is a larger vessel cut in cross section 
and containing several red cells. 

As noted in all previous investigations this region is highly 
vascular, containing many capillaries of various sizes. Fig. 

3 shows a large branching capillary extending from the bulg¬ 
ing region of the spiral prominence deep into the spiral liga¬ 
ment with another branch reaching up toward the region be¬ 
neath the stria vascularis. Another is seen below the point 
where the main branch of fibers separates from the basilar 
membrane to extend into the spiral prominence. 

If a section is made at right angles to the modiolus so the 
cut is made through the bulge of the spiral prominence, or 
occasionally with a cut parallel to the modiolus, the hook of 
the basal turn twists so that the prominence is cut essentially 
in the same way, the relation between the capillaries and the 
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Fig 3 A picture of the spiral prominence to show the vascularity of 
the area and the infiltration by the fibers from the basilar membrane The 
capillaries can be distinguished by the presence of many red cells Monkey 
141L-225 x 530 


“root-cells” can be determined. These capillaries spiral around 
with the prominence but undergo much looping and twisting; 
at the same time they go over and under the processes of the 
“root-cells” much in the manner of the fibers of a woven mat. 

The fibers of the basilar membrane as they split up just 
behind the external sulcus are distinctly revealed in these sec¬ 
tions. In Fig. 1 the basilar membrane is the dark line curving 
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FI# 4 Here Is shown the branching bundle of fibers from the basilar 
membrane goln^r to the grmp of cells which appear clustered In the form 
of a rosette The external sulcus cells and their nuclei can be cleirb 
distinguished Horn the Claudius cells Monkey H2ti 331x 475 


up fiom the loivei left Upon leaching the region of the ex¬ 
ternal sulcus cells there is a distinct branching of the fibers 
One branch extends into the structures of the spiral promi¬ 
nence and the other bleaks up into many more, extending up 
and out into the connective tissue of the spiral ligament These 
latter fibers are very extensive, some going behind the stria 
vascularis and extending to its other end The branch to the 
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spiral prominence is of particular interest. It divides quite 
profusely and appears as a complicated snarl around the capil¬ 
laries and cells of the prominence. A regularly occurring 
termination of the basilar membrane fibers appears as a hand¬ 
like structure in the lower portion of the bulging prominence. 
Within this meshwork a cell nucleus can be seen. 

A clearer picture of the true nature of this structure can be 
seen in Fig. 4. These fine fibrils from the basilar membrane 
intertwine among a rosette of cells. There appear to be 10 to 
12 cells in this rosette which, since they do not appear in every 
section, probably do not continue as a tube spiraling around 
the turns of the cochlea but occur rather periodically. In this 
section the type of external sulcus cell that has the processes 
can be distinguished clearly from the Claudius cells and the 
nuclei of several "rosette'' cells stand out distinctly. The 
branch of basilar membrane fibers extending to and invading 
the “rosette” cells can also be seen. We have seen these cells 
in the basilar turn only. 

This branching of basilar membrane fibers does not occur 
as a continuous band around the cochlea behind the external 
sulcus. The branches are In groups like fingers on a hand but 
unite again as they approach the clusters of “rosette” cells. 
Within the regions where these fibers separate the second 
type of external sulcus cells (epithelial cells) appear and in 
sections through this region (see Fig. 2) one sees a picture 
almost identical with the drawings presented by Shambaugh. 

DISCUSSION. 

Shambaugh’s observations are completely supported by the 
material used in this study. In addition there have been re¬ 
vealed within the spiral prominence, clusters of cells appear¬ 
ing in the form of a rosette infiltrated by fibers which show a 
direct continuation with the basilar membrane. There is evi¬ 
dence here to suggest a functional relationship between the 
basilar membrane and the structures of the spiral prominence. 

It is conceivable that the “rosette” cells provide a needed 
nutrient material which is released or forced out when the 
interwoven fibers from the basilar membrane are put into ac- 
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tion by vibrations entering the cochlear fluids and moving the 
basilar membrane. The observations of Crowe, Guild and Pol- 
vogt 11 are quite significant m this connection. They found a 
deterioration of the external sulcus cells whenever there ap¬ 
peared a deterioration of the organ of Corti. Specifically, they 
never observed a deterioration of the organ of Corti without 
deterioration of the external sulcus cells in the same area, but 
m some instances the deterioration of the external sulcus cells 
extended beyond that of the organ of Corti. This led them to 
suggest that the external sulcus cells play a role in the provid¬ 
ing of nutrient material to the cells of the organ of Corti and 
that if these failed the organ of Corti in that region deterio¬ 
rated; failure of function of the external sulcus cells occurs 
first. The intimate relation between the fibers of the basilar 
membrane and the structures of the spiral prominence suggest 
that the more active a particular region of the basilar mem¬ 
brane, the more nutrient material forced from the “rosette” 
cells. Perhaps the stria vascularis merely provides a constant 
supply of endolymph to serve as a medium for the special nu¬ 
trient material. 

There is still no obvious explanation of the function of the 
cells with the long processes found in the external sulcus, al¬ 
though when seen over their entire length they seem to be 
associated with capillaries. There is no function other than 
secretory, as proposed by Shambaugh, suggested for the epi¬ 
thelial cells and the accompanying tubule that fills these pe¬ 
riodic gaps in the externa! sulcus. 

In mapping out the intricate vascular system of the spiral 
ligament Smith 1 ’ describes an extensive network in the spiral 
prominence. Large arterial vessels enter this region, and the 
smaller vessels form a narrow band spiraling around with 
the prominence. We have here described the manner in which 
the vessels weave in and out among the “root-cells.” Smith 
has pointed out that the network in the stria vscularis, the 
spiral prominence and upper and lower portion of the spiral 
ligament are separated by vascular supply and drainage. Small 
variations in circulation are possible so that disturbances may 
be confined to one area without necessarily spreading to an¬ 
other. Seymour 11, and Irwin, Weille and Burrage'* have de- 
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scribed such regional disturbances in response to drugs. This 
possibility, coupled with the findings reported here, points to 
a mechanism for the control of nutrition to the organ of Corti. 

Obviously we do not yet know all about the structures of 
this region, but by further use of these special staining proce¬ 
dures perhaps more details can be revealed. 

Much credit is due Miss Maxine Clapper for her tireless 
technical assistance in the processing of the material presented 
here. 
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SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Arrangements have been completed for the joint meeting 
of the North Carolina Society of Eye, Ear, Nose, and Throat, 
and the South Carolina Society of Ophthi«taagnM»J 

Otolaryngology Septembei 17, 18, 1», «f 6 ® 

will be the George Vanderbilt Hotel, Asheville, North Carolina 

An unusually attractive program has been arranged, and 
a large attendance is anticipated. 

Asheville, North Carolina, is in the mountains of Weston 
North Carolina, and rs a particularly beautiful spo 
season of the year. n 

p or further information write Kodenck Macdona ^ 

Sec and Treas, 330 East Mam Street, Rocb 



FACTORS AFFECTING HEALING FOLLOWING 
TEMPORAL BONE SURGERY.*! 


J. H. Thomas Rambo, M.D., 
New York, N. Y. 


I. INTRODUCTION. 

Following surgery of the temporal bone the tendency is for 
healing to take place in keeping with the natural proclivity of 
all wounds to heal; nevertheless, even under the best of con¬ 
ditions, the process is slower here than in other regions of the 
body because of the very nature and location of the postopera¬ 
tive mastoid wound. This comparative slowness of healing, so 
long as it remains consistent in its progress, does not, however, 
constitute a problem. In the majority of cases, under compe¬ 
tent care, healing is not unduly prolonged. The problem, in 
postoperative care, arises in the minority group of cases in 
which there is mai'ked delay or complete arrest in the progress 
of healing. In such cavities, discharge may persist for many 
months or even years. This discharge is due to the influence 
on healing of certain fundamental complicating factors. 

It is the purpose of this paper to discuss these adverse fac¬ 
tors which have not been clearly understood. In this discus¬ 
sion emphasis will be placed primarily on analysis of the patho¬ 
physiology responsible for the difficulties encountered in the 
postoperative course. Related clinical, surgical, bacteriologi¬ 
cal, and therapeutic aspects of these problems will also be con¬ 
sidered. It is hoped that definition and clarification of the com¬ 
plications which can occur in a post-operative mastoid cavity 
will help the surgeon in his responsibility for further reduc¬ 
ing the number of cases which fail to heal in a reasonable pe¬ 
riod of time. 


* Submitted as Candidate's Thesis to American Laryngologies!, Rhino- 
logical and Otological Society, Inc., 1956. 

t From the Lempert Institute of Otology, and Lempert Research Founda¬ 
tion, Inc. 

Editor’s Note: This ms. received in The Laryngoscope Office and accepted 
for publication, Jan. 26, 1956. 
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In attempting to explain the poor quality of healing which 
is sometimes encountered after temporal bone surgery, ref¬ 
erences have been made to such widely varying influences as 
the following: 

A. Local Factors. In otology the surgeon deals with a wound 
which is a gross operative defect in bone. Unlike the general 
surgeon, concerned mostly with soft tissue wounds, he does 
not have the crucial advantage of being able to close his 
wounds primarily; furthermore, the blood supply, supporting 
healing processes in a bony cavity, is poor, and being exposed 
externally, the wound is subjected to lower temperatures which 
also delay healing. Undoubtedly, these local factors account 
for the fact that mastoid wounds heal more slowly; but they 
do not explain why, after the same operation, some ears heal 
in two or three months while others can continue to discharge 
indefinitely. 

B. Systemic Factors. It has been shown that systemic fac¬ 
tors have some effect on the progress of healing. Among these 
general factors are; age, disturbed water balance, abnormal 
metabolism, avitaminosis, protein deficiency, and anemia. 1 It 
is true that these factors theoretically and experimentally may 
be capable of delaying healing. It would probably be missing 
the problem entirely, though, to accept them as the basis for 
our difficulties in promoting dry ears. It is understandable 
how these systemic factors can play a part in delaying healing 
in individuals with debilitating diseases, severe burns, or 
states of long-standing malnutrition. It is difficult to believe, 
however, that such deficiencies can be present in healthy in¬ 
dividuals undergoing elective surgery—individuals who reveal 
no abnormalities on routine preoperative physical and labora¬ 
tory examinations; furthermore, observations of patients with 
chronic draining cavities reveal no difficulties in postoperative 
healing after undergoing surgery in other regions of the body. 

C. Technique of the Suryeon. Until recent years, practically 
all of the surgery done on the tempoi-al bone was for infection. 
When, after a radical mastoidectomy, for instance, a cavity 
continued to drain for a long period of time, it was assumed 
that incomplete removal of pathology was responsible for the 
persistent discharge. This attitude led to many articles in tin 



812 


RAMBO: TEMPORAL BONE SURGERY. 


literature which advocated better surgery as the answer to 
the problem of obtaining dry, healed cavities. There can be no 
argument with this basic principle, for certainly if the surgery 
performed is not extensive or adequate enough to remove foci 
of infection within the temporal bone, it is unreasonable to 
expect a permanently dry ear. Today, however, a great many 
sterile temporal bones are operated upon in the interest of 
performing functional surgery. In these bones there is no in¬ 
fection to remove and consequently none to remain. Yet we 
are finding the same resistance to healing in some of these 
cavities that we have long seen following radical mastoid sur¬ 
gery. Today, also, with the availability of good lighting, mag¬ 
nification, and especially better teaching of surgical anatomy, 
there are many men who have perfected themselves in the 
technique of exenterating pathology anywhere in the temporal 
bone; yet they are discovering that surgical ability, as impor¬ 
tant as it is, does not necessarily assure dry postoperative cav¬ 
ities. It is becoming more and more evident that the advan¬ 
tage of good temporal bone surgery can be easily lost during 
the postoperative period where there are fundamental factors 
which can influence either prompt or delayed healing. 

Before discussing these complications of healing it is in 
order that we first know what constitutes normal healing in 
a mastoid wound. We should have a working conception of 
those events of repair which take place in an uncomplicated 
cavity—one in which healing is occurring under the best pos¬ 
sible conditions at the fastest possible rate. 

II. THE UNCOMPLICATED CAVITY. 

A mastoid wound heals by secondary repair. A substrata 
of granulation tissue must first develop over the osseous walls 
befoi-e epithelium can spread across the wound to cover the 
defect. 

During the first three or four days following an operation 
there is an inflammatory reaction in the wound. This reaction 
elicits exudation of blood elements into the area, resulting in 
the formation of a coagulum (see Fig. 1) which covers and 
protects the wound surface. This coagulum, made up of fibrin 
and other elements of the blood, appears as a reddish, jelly- 
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j. ig z u.euium power (270'S.) Beplnninp formation ot pramitatlon tisane 
showlnp new blood \essels and a connective tissue network nmOe up b> 
the fusion of the thin branching: processes of the 111 roblasts Clear Inter¬ 
cellular spaces contain non staining: prounci substance (llistoloplcnl sec¬ 
tion of mastoid cavlt* In moni e> twelve days after operation ) 
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literature which advocated better surgery as the answer to 
the problem of obtaining dry, healed cavities. There can be no 
argument with this basic principle, for certainly if the surgery 
performed is not extensive or adequate enough to remove foci 
of infection within the temporal bone, it is unreasonable to 
expect a permanently dry ear. Today, however, a great many 
sterile temporal bones are operated upon in the interest of 
performing functional surgery. In these bones there is no in¬ 
fection to remove and consequently none to remain. Yet we 
are finding the same resistance to healing in some of these 
cavities that we have long seen following radical mastoid sur¬ 
gery. Today, also, with the availability of good lighting, mag¬ 
nification, and especially better teaching of surgical anatomy, 
there are many men who have perfected themselves in the 
technique of exenterating pathology anywhere in the temporal 
bone; yet they are discovering that surgical ability, as impor¬ 
tant as it is, does not necessarily assure dry postoperative cav¬ 
ities. It is becoming more and more evident that the advan¬ 
tage of good temporal bone surgery can be easily lost during 
the postoperative period where there are fundamental factors 
which can influence either pi’ompt or delayed healing. 

Before discussing these complications of healing it is in 
order that we first know what constitutes normal healing in 
a mastoid wound. We should have a working conception of 
those events of repair which take place in an uncomplicated 
cavity—one in which healing is occurring under the best pos¬ 
sible conditions at the fastest possible rate. 

II. THE UNCOMPLICATED CAVITY. 

A mastoid wound heals by secondary repair. A substrata 
of granulation tissue must first develop over the osseous walls 
before epithelium can spread across the wound to cover the 
defect. 

During the first three or four days following an operation 
there is an inflammatory reaction in the wound. This reaction 
elicits exudation of blood elements into the area, resulting in 
the formation of a coagulum (see Fig. 1) which covers and 
protects the wound surface. This coagulum, made up of fibrin 
and other elements of the blood, appears as a reddish, jelly- 
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Fig. 1. Medium power (270X). Biopsy specimen of coagulum removed 
from fenestration cavity on tenth postoperative day. 



Fig. 2. Medium power (270X). Beginning formation of granulation tissue 
showing new blood vessels and a connective tissue network made up by 
the fusion of the thin branching processes of the fibroblasts. Clear inter¬ 
cellular spaces contain non-staining ground substance. (Histological sec¬ 
tion of mastoid cavity in monkey, twelve days after operation.) 
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Fig 3 High power (SOOX) Biopsy specimen of granulation tissue from 
fenestration caMty on 16tli postoperative day, shotting elaboration of con¬ 
nective tissue fibills and elastic fibers Note presence of macrophages and 
other cells forming a protective and scavenging system 
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Fig 5 Low power (80X) Biopsy specimen of granulation tissue remo\ed 
from uninfected postoperative cavity on 30th postoperath e day Note 
smooth healthy surface receptl\e to the growth of epithelium 



Fig C Low power (80X) Biopsy specimen from 90-day postoperative 
fenestration cavity, showing epithelium growing over uninfected granula¬ 
tion tissue 


like exudate. In effect, it provides provisional closure of the 
wound and offers protection against drying and injury of the 
underlying structures. 2 Beneath its protective surface the ac¬ 
tivities of healing begin. These activities are concerned at 
first, for two or three days, with the removal of injured tissue 
cells through phagocytosis and enzymatic digestion. 1 Before 
this period is over regenerative activities have already begun. 3 
These aie characterized by the appearance of capillaries and 
fibroblasts which begin to form a sheet of young granulation 
tissue (see Fig. 2). The capillaries arise from endothelium of 
surviving capillaries 13 and the fibroblasts are either brought 
in with the blood elements or migrate from surviving connec¬ 
tive tissue in the area. 0 The young granulation tissue, as it 
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develops, offers a better protection to the injured osseous walls 
than the jelly-like exudate'’ which now gradually disappears 
as its fibrinogen content decreases, and a resorption of the exu¬ 
dates takes place. By the end of the third or fourth postop¬ 
erative week most of the exudates have been removed, and a 
thin sheet of granulation tissue, covering the walls of the cav¬ 
ity, has become well organized (see Fig. 4). It now consists 
of new capillaries and a connective tissue network, made up 
by the fusion of the thin branching processes of the fibroblasts 
(see Fig. 2). The intercellular spaces of the network contain 
an amorphous jelly known as ground substance (see Fig. 2). 
Angevine s has likened the situation to "absorbent cotton with 
the ground substance representing the interstices between the 
cotton fibers.” This extremely interesting substance is present 
in varying amounts depending upon whether the tissue is 
young or old, suffers injury, or becomes infected. The fibro¬ 
blasts are responsible for the elaboration of the connective 
tissue fibrils 9 and the elastic fibers 10 which become embedded 
in the ground substance (see Fig. 3). As the connective tissue 
matures the fine fibrils coalesce to form larger collagen fibers 
which, in turn, form sheets of collagen. The direction of the 
collagen fibers is determined by the lines of tension in the tis¬ 
sues. 11 ’ 12 In addition to these main elements of the connective 
tissue structure, other cells such as macrophages, mast cells, 
lymphoid cells, plasma cells, and eosinophils may be seen 13 (see 
Fig. 3). Tissue fluids, derived from the plasma, are also pres¬ 
ent. 11 

As long as the connective tissue remains uninjured and un¬ 
infected it offers a smooth, firm, receptive surface for the im¬ 
plantation of new epithelium (see Fig. 5). Epithelium begins 
to grow over the newly formed granulation tissue (see Fig. 
6) by a process of cell division and migration from the wound 
edges and from any skin which may be present in the bowl of 
the cavity. Healing is accomplished only when a continuous 
layer of epithelium has covered the new granulation tissue. 
Following closure of the wound, cell division may continue 
after migration has ceased, adding thickness to the covering 
epithelium. 15 

Management of the Uncomplicated Cavity. Now, how should 
a cavity that is healing without complications be treated? 
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First of all, it should be realized that there is absolutely no 
evidence to support the multitude of claims that various sub¬ 
stances applied to wounds stimulate healing. 1 Although wounds 
have engaged the attention of physicians for centuries, not 
one single method has been discovered for speeding up nature’s 
timetable of healing beyond the optimal rate under ideal con¬ 
ditions. 10 As long as a cavity is healing without complications 
there is nothing a surgeon can do to improve on the biological 
processes taking place. The great temptation to treat a cavity, 
on the other hand, may result in a number of factors which 
interfere with the natural tendency for wounds to repair them¬ 
selves. These effects, which may be brought about by manipu¬ 
lation in the cavity, are: 

Removal of the Elements Needed for Healing. Cleaning a 
cavity, in the early stages of healing, only removes the exudates 
and the blood elements present, which nature put there in the 
first place, to accomplish the events of healing. 

Trauma. After healthy granulation tissue has formed, wip¬ 
ing the cavity with a cotton-tipped applicator, except in the 
gentlest manner, causes traumatic inflammation and edema 
of the newly formed granulation tissue. 

Infection. Unless manipulations in the cavity are carried 
out under strict aseptic techniques they may be responsible 
for innoculating the uncovered granulation tissue with bac¬ 
teria. In some cases, insufflation of an unsterile powder may 
introduce more infection than it prevents. 

Destmction of Tissue Cells. Some antiseptic agents applied 
to a wound may have destructive action on living tissue as 
well as on bacteria. 17 

Damage to Neio Epithelium. Soon after a cavity has be¬ 
come healed, new epithelium, which is at first more firmly ad¬ 
herent to the overlying scab than to the underlying connective 
tissue, 10 may be pulled away when the surgeon is too eager to 
remove crusts. 

An uncomplicated cavity should be thought of in terms of 
biological and histological events and not in terms of mechani¬ 
cal cleanliness. It is becoming more and more obvious that a 
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good attitude to assume toward uncomplicated healing is one 
which might be called “judicious neglect.” 

III. THE COMPLICATED CAVITY. 

There are four fundamental complicating factors which can 
delay permanent healing in a postoperative mastoid cavity. 
They are : 

A. Bacterial infection. 

B. Mycotic infection. 

C. Cyst formation. 

D. Cicatrization. 



Tig- 7 Very low power (26X) Typicnl "humped up’ infected granulation 
removed by cuiettngc fiom n puiulent cavity Note marked accumulation 
of intereellulai fluid, increased vascularltv, and heavy infiltiation of lou- 
coevtes 


I choose to call these fundamental factors because in all 
unhealed ears with long continued drainage, one or more of 
these four factors will be found responsible for the discharge. 
These are the patho-physiological complications which explain 
the tremendous variation in the healing properties of different 
cavities. They are factors which have great clinical impor- 
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tance, and over which the otologist has some measure of con¬ 
trol. 

A. Bacterial Infection. 

By far the most frequent complication in the healing mas¬ 
toid is bacterial infection. During the postoperative course 
many chances for contamination occur in a wound which re¬ 
quires two or three months for complete epithelization. It is 
not economically practical to keep a patient hospitalized until 



Fig 1 8 Low poner (SOX). Biopsy specimen from cavltj with infection 
foi a period of ten months Note increased i ascularity, accumulation of 
intercellulai fluid, and heavy Infiltration of leucoc) te* m the superficial 
lajer of infected granulation tissue Collagen is building up lu the deeper 
lajer of connective tissue 


healing is complete, and patients refuse to wear a sterile band 
age for long periods of time, calling attention to an operation 
involving a sense organ; furthermore, long term prophylaxis 
with antibiotics is neither wise nor safe. 

Once infection has become established in 
elaborated by the invading organisms, 
damage to the healthy granulation tissue.' 
injured granulation tissue undergoes a coi 
tive response, to prevent spread o: the i 
areas. This response is diarEKerdred by se 












RA.MBO: TEMPORAL BONE SURGERY. 


821 


Increase in the Amount of Ground Substance (see Figs. 
7, 8). This intercellular substance in general acts as a barrier 
against the spread of infection, and an increase in the amount 
present acts as a further protection. 

Increased Vascularity (see Figs, 7, 8). 

Influx of Leucocytes and Phagocytes (see Figs. 7, 8). 

Active Exudation (see Fig. 9). 

All of these activities are ideal responses for a defense 
against infection. 13 In principle, then, the edematous granu¬ 
lation tissue represents a barrier against bacterial invasion 
and toxin absorption. 7 ’ 11 Its protective presence accounts for 
the clinical fact that a postoperative cavity can drain pus for 
months or year’s without the patient’s showing any systemic ef¬ 
fects ; M however, epithelium will not grow over such infected 
granulation tissue. Unless epithelial cells have healthy granu¬ 
lation tissue on which to implant themselves, the cells pile up 
at the margins of the wound, forming a thick border which 
further impedes the growth of cells across the wound surface 21 
(see Fig. 9). As long as infection remains in the cavity growth 
of epithelium does not take place, and the progress of healing 
is arrested. 

Infection should be prevented, of course, in so far as pos¬ 
sible. It seems unnecessary to go into those details concerning 
the need for sterile precautions in the care of an open wound 
during postoperative dressings and office visits. Every surgeon 
should be aware that this is an important part of his respon¬ 
sibility. It is only realistic to understand, however, that in 
the activities of the patient there are many circumstances lead¬ 
ing to infection which are beyond the surgeon’s control. Any¬ 
one who does much temporal bone surgery must expect to 
contend with the problem of infected cavities. 

Necessity for Removal of Infection to Reestablish the Progress 
of Healing. 

After infection has occurred there is no longer any justifi¬ 
cation for maintaining an attitude of “judicious neglect”. Ac¬ 
tive measures must be taken to eliminate this complication if 
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the progress of healing is to be reestablished. The cavity must 
be cleaned and the areas of pathology determined. 

Mechanical measures, such as the common practice of curet¬ 
ting away the edematous granulation tissue, accomplishes lit¬ 
tle unless at the same time infection is eliminated. Without 
the elimination of infection, the toxins of bacteria still present, 
again injure the connective tissue on the surface of the curet¬ 
ted base, and within a short time granulations reappear in the 
same area. This cycle, with curettement and reappearance of 
infected granulation tissue, can go on indefinitely as long as 
suppuration remains in the cavity. 

The Problem of Eliminating Postoperative Mastoid Infection. 

This problem is related to: 1. the types of bacteria present, 
2. the resistance of these bacteria to therapy, and 8. the diffi¬ 
culties of delivering sufficient concentrations of a drug to the 
site of infection. 

1. Types of Bacteria Present in Postoperative Mastoid Cav¬ 
ities. 

In order to satisfy myself as to the general distribution of 
bacteria found in infected postoperative mastoid cavities, I col¬ 
lected and studied a series of cultures from consecutive pa¬ 
tients being seen in the course of routine postoperative office 
care. These were cultured aerobically and anerobically. Dr. 
Philip Meltzer 22 has made a similar study at the Massachusetts 
Eye and Ear Infirmary. In summary, both these studies 
showed that approximately 50 to 60 per cent of organisms cul¬ 
tured were staphylococcus aureus, coagulase positive. The 
large majority of the remaining organisms were of the pseudo¬ 
monas or proteus types. 

These organisms, with others such as fungi and E. coli, are 
bacteria which seem to be present fairly consistently in the 
normal flora of the skin."' 21 ’- 5 Finding them in mastoid wounds 
simply reflects the opportunities for contamination from the 
skin of the patient or the hands of medical personnel treating 
the ear. 
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2. Resistance of These Bacteria to Therapy. 

A further explanation for their presence, consistently, in 
mastoid wounds is that these are the bacteria which develop 
as superimposed infections in wounds in general, as a result 
of antibiotic suppression of more drug-sensitive microorgan¬ 
isms. As Cannon™ has pointed out, one of the complications of 
greatest current interest is the increasing frequency with 
which we are being confronted with infections attributable to 
staphylococci, pseudomonas aeruginosa, and proteus, all resist¬ 
ant to most of the antibiotics now in use. 

3. Difficulties of Delivering Sufficient Concentrations of 
Therapeutic Agents to the Site of Infection. 

It is generally recognized that there are few instances of 
infection in the body which cannot be more effectively reached 
by way of the blood stream than by locally applied agents.” 
When a mastoid wound grows older, however, and has been 
the site of infection for a long period of time, it develops char¬ 
acteristics which limit the effectiveness of systemically admin¬ 
istered agents. Where healing has been slow, scar tissue foi- 
mation takes place in the deeper layers of connective tissue 
(see Fig. 8). This deeper connective tissue becomes thickened, 
sclerotic, and poorly vascularized, and blood-borne drugs reach 
the surface layer of infected granulation tissue in poor con¬ 
centrations.” MacLeod” has stated that such an area of infec¬ 
tion becomes "essentially walled-off from the general circula¬ 
tion.” I have seen this confirmed clinically many times, as evi¬ 
denced by the inability of parenterally administered antibiotics 
to control infection in old postoperative mastoid cavities al¬ 
though present in inhibitory concentrations in the blood. 

Rationale of Therapy. There is a solution to this problem 
of overcoming drug-resistant types in an area of infection sur¬ 
rounded by a fibrous barrier. This calls for a design of treat¬ 
ment which will deliver a wide-spectrum antibiotic to the site 
of infection in such form that it will remain there a sufficient 
length of time to accomplish maximal exposure of the organ¬ 
ism to the drug. As Davis and McDermott 30 have pointed out, 
susceptibility of an organism to a chemotherapeutic agent is 
a quantitative rather than a qualitative attribute; therefore, 
if a chemotherapeutic agent is rendered at a high enough con- 
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centration, it can inhibit practically all strains of bacteria. In 
other words, if we can deliver a sufficently high concentration 
of an antibiotic at the site of infection, we can get not only 
wide antibacterial activity but also activity even against or¬ 
ganisms which are not usually susceptible to lesser concen¬ 
trations of the same drug, and we can overcome drug resistant 
types. 

Delivering high concentrations of a blood-borne drug to the 
site of a chronic infection in the postoperative mastoid cavity 
is difficult, however, not only because of the presence of the 
fibrous barrier surrounding the site of infection, but also be¬ 
cause of the danger of potential systemic toxicity; therefore, 
local therapy becomes the route of choice in old suppurative 
mastoid cavities. 

In general, however, the common fault of local therapy is 
that it is carried out in concentrations Which are too weak. As 
Bunn- 1 has stated, success in the management of any infection 
depends upon exposing the organism to sufficient concentra¬ 
tions of its antagonist. Where the infection is due to drug- 
resistant bacteria, higher concentrations of a drug must be 
used. A criticism of most of the commercially available agents 
for local therapy is that they are supplied in strengths that 
will meet the demands of a wide market. For instance, otic 
drops are supplied in strengths of one-half to one per cent; 
ointments in strengths of 3-5 mg./Gm. Obtaining sufficient 
concentrations of an antibiotic at a particular site of infection 
for any length of time is, therefore, difficult. Effective concen¬ 
trations, sufficient to end an infection rapidly even in the pres¬ 
ence of drug-resistant organisms, can be produced best by in¬ 
troducing an antibiotic in the form of a concentrated powder, 
delivering to the site of the infection as much as 250-500 mg. 
of a drug. 

Management of the Cavity Complicated by Bacterial Infec¬ 
tion. The approach to sterilizing suppurative cavities is illus¬ 
trated in the following clinical experience, which is presented, 
not as justification for choosing a specific agent, but rather 
as an explanation of the preceding rationale of therapy. 

About five years ago, after running sensitivity tests on a 
series of cultures collected consecutively from infected post- 
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operative fenestiai i - n> mtine office practice, 

I selected chlur<iiii,< nl i. i mm clinical trial be¬ 
cause of its bi o.»l i ’ i : . imi and its effectiveness 

against protons p-i ina i .osa, and resistant staph¬ 
ylococci. Since thtii 1 li u a t n G~>7 eases of postopera¬ 
tive suppurative fuu'-ti„n .i . 1 i uiical mastoid cavities in 

which the infection w as not j» t' mudy controlled by less effec¬ 
tive routine measures. Tre.itm. ut is carried out in the follow¬ 
ing manner: 

“Infected granulations, which are “humped up” and inter¬ 
fere with the contour of the cavity, are removed by curettage 
and the denuded area dried with cotton packs moistened with 
adrenalin. The powder from a 250 mg. capsule of chlor¬ 
amphenicol is then dropped into an ear speculum and worked 
into the cavity to the unepithelized area or areas with a cotton- 
tipped pi-ohe. Care is taken to see that all unepithelized areas 
are thickly covered with the powder, since infection in the 
entire cavity must be eliminated at one time to prevent foci of 
infection from remaining. For instance, patients with denuded 
areas on the tegmen must he placed in such position for treat¬ 
ment that the powder may be transferred from the speculum 
to this area. Two capsules (500 mg.) may be used if the de¬ 
nuded area is extensive. The powder mixes with secretions 
and soon becomes a caked paste which, in two or three days, 
becomes a dried crust. Epithelization of the sterilized area 
takes place beneath the crust. One or two treatments, one 
month apart, are usually sufficient to render a cavity aseptic. 
It is unnecessary to see the patient frequently. As a matter of 
fact, once the cavity is dry, the crust should not be disturbed 
for a month or six weeks, since lifting up the crust will pull 
away the new epithelial tongues which are at first more firmly 
adherent to the crust than to the underlying connective tissue. 1 ” 
Success with this method of treatment has been surprisingly 
consistent, not only in infections with the Gram-negative 
group, but also in wounds infected with Gram-positive organ¬ 
isms.” 

In 657 cases of persistent discharge treated, 538 (82 per 
cent) cavities became dry and completely epidermized a"~" 
the following number of treatments: 
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No. of Treatments No. of Cases Percentages 


1 

310 

57 

2 

154 

29 

3 

53 

10 

4 

16 

3 

5 

3 

.5 

G 

2 

.5 


538 

100.0 


In the remaining 119 cases (18 per cent) the treatment was 
not carried to successful completion because of : 1. development 
of reactions; 2. cessation of treatment due to the fear of reac¬ 
tions ; 3. association of the infection with other complications 
in the same cavity (cysts, fungus) ; 4. cases which could not 
be followed, and 5. failures. 

Sensitivity of the patient to chloramphenicol developed in 
36 (5.5 per cent) of the 657 cases treated. This reaction to 
the use of chloramphenicol in heavy concentrations was no 
greater, in my experience, than that encountered when weak 
solutions of drops were used. Sensitivity developed on a quan¬ 
titative basis, 70 per cent occurring in cases ivhere the drug 
was used more than three times. This small percentage of re¬ 
actions can be further reduced if the clinician will realize that 
he has a remarkable instrument for rendering a cavity aseptic 
but will not prolong treatment if the infection does not readily 
respond. (There is very little to be gained by prolonging the 
treatment in any event. It is significant that 517 (96 per cent) 
of the 538 cases successfully treated required no more than 
three treatments.) 

The possibility of sensitization with the use of chloramphen¬ 
icol cautions against the indiscriminate use of this antibiotic. 
This disadvantage prevents its becoming what might be an 
ideal agent for our purposes. We do not yet have an ideal anti¬ 
biotic for local use, one which could be easily introduced into 
a cavity, in such form that it would remain active in the in¬ 
fected area for a long period of time, in sufficient strength to 
be effective over a wide range of bacteria, without sensitizing 
the tissues.* 

* Reports on newer antibiotics appearing all the time make any estimate 
of this situation unpredictable. A recent report 32 cites the use of erythro¬ 
mycin and oxytetracycline in pyrogenic infections of the skin without any 
evidence of sensitivity. 
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Other forms of antibacterial treatment, which do not in¬ 
volve the small calculated risk of sensitivity, are preferable in 
early postoperative cases or may be necessary in instances 
where sensitivity has already been encountered in old chronic 
draining cavities. When the identity of the infecting organism 
is known to be staphylococcus, large concentrations of ba¬ 
citracin powder may be tried. Sensitivity to this agent, when 
used locally, is practically unknown. Aerosporin may be used 
in the same way, without risk of a sensitizing effect, when the 
infecting organism is known to be pseudomonas aeruginosa. 
Other treatments, eliminating the possibility of sensitizing ef¬ 
fects, consist of the use of various ointment-combinations of 
bacitracin, polymyxin, and neomycin. In general, these prep¬ 
arations, in standard forms, are less effective against postop¬ 
erative mastoid infections because of their weak concentra¬ 
tions. Results, however, are enhanced when quarter-inch pack¬ 
ing is impregnated with these ointments, and the cavity is 
firmly packed. Twyman” 38 years ago showed that epithelium 
will continue to grow when subjected to the same pressure 
which collapses the capillaries in granulation tissue and 
thereby suppresses its growth. 

B. Mycotic Infection. 

Another complicating factor which can delay healing in a 
postoperative mastoid cavity is mycotic infection which flour¬ 
ishes in a bacteria-free field, and is more prone to appear in 
cavities after effective antibacterial treatment has been carried 
out. Aspergillus, as well as some other molds (Penicillium and 
Mucor species) are responsible for stubborn, chronic infec¬ 
tions in postoperative wounds. Practically, however, the prob¬ 
lem may be narrowed to Aspergillus niger in particular. In 
my experience, this has been by far the most frequent type of 
mycotic infection encountered in postoperative cavities. When 
this contaminant occurs it is obvious that it must be differen¬ 
tiated from a bacterial infection, since no amount of antibac¬ 
terial therapy will affect the situation. Clinically it is easily 
recognized by the presence of a material resembling moist 
gray blotting paper, on the surface of which may be seen the 
black spore heads so characteristic of this type of fungus. The 
patient complains at first of intense itching, followed by dis- 
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charge and pain. When cleaned the cavity has a degree 
inflammatory reaction paralleling the duration of the infection. 

Management of the Cavity Complicated by Mycotic Infec¬ 
tion. 

In my own experience, treatment of fungus infections in 
postoperative cavities, once very difficult, has ceased to be a 
problem since I began using an iodine compound, Vioform 
cream (3 per cent). This appears to be an ideal agent in these 
infections. I have now used it in 93 cases, without failure to 
eliminate fungus infection readily and easily, and without dis¬ 
comfort to the patient. 

It is used in the following manner: All debris and mem¬ 
branes are first removed by mechanical cleansing. The cream 
is introduced into the cavity with a syringe to which is at¬ 
tached a piece of flexible plastic tubing. It is then worked into 
all recessed areas with a cotton-tipped applicator. This is fol¬ 
lowed by filling the entire cavity (leaving the fenestra clear, 
in fenestration cavities). One treatment usually soothes the 
inflammatory reaction of the tissues and eliminates the fun¬ 
gus. An additional one or two treatments are given one week 
apart to insure against return of the infection. 

C. Cyst Formation. 

A third complication that can occur to prevent permanent 
healing of a postoperative cavity is cyst formation (see Fig. 
10). This results in a type of discharge which, unlike the pre¬ 
ceding complications, is not caused by an invading organism, 
but is caused by a secreting epithelium, either squamous, cu- 
boidal, or columnar.* Consequently, recognition of this type 
of drainage becomes essential to insure proper treatment. The 
discharge has a characteristic mucoid appearance, and is tena¬ 
cious and stringy. As one removes it from the ear it has the 
appearance and consistency of egg albumin. Some cysts will 
be found filled with a chocolate-colored hemorrhagic fluid. 
These cysts form most frequently in the sino-dural angle or in 

* I have biopsied one cyst from a mastoid cavity which contained no 
epithelial lining at all, the cavity being surrounded by fibrous tissue. This 
finding may be explained by the effect of increasing pressure of the cyst 
contents on the epithelium until it becomes atrophic and disappears en¬ 
tirely.- 11 The presence or absence of an epithelial lining; in a cyst also ex¬ 
plains why some cysts continue to enlarge and rupture, while others do 
not. 
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the mastoid tip. Skin over the cyst appears bluish, indicating 
a mucus-filled space beneath. They may appear months or even 
years after operation, more often after the cavity has been 
dry for a long time. The clinical course is usually one of alter¬ 
nating periods of mucoid discharge with periods when the ear 
is dry. When a cyst is small, and located in such a position in 
the cavity that it cannot be visualized, the nature of the dis¬ 
charge may not be readily determined, especially if there is 
superimposed suppuration. 



ru 10 Low power (55X). Biopsy specimen from fenestration cat it> con¬ 
taining' a cyst seven >ears aftei operation The c>st cavitv, filled with 
cystic material, is at lower left Arrows indicate c>stic lining 


The etiology of these cysts has been puzzling. One explana¬ 
tion is that they are retention cysts, formed during the process 
of healing when epithelium covers over a mastoid cell contain¬ 
ing mucous membrane. If this were the etiology, it seems un¬ 
likely that any cavity could heal without subepithelial cyst 
formation, since there are always some cells left somewhere 
in a postoperative cavity. A more likely explanation is that 
cysts are the result of atypical epithelial growths. Arey 1 ' be¬ 
lieves that cyst foimation may occur in granulating wounds 
which have been injured. In other words, in a cavity which 
has been the site of infection or much trauma, the connective 


830 


KAMBO: TEMPORAL BONE SURGERY. 


tissue may become subnormal. Epithelial processes may ex¬ 
tend downward into this injured connective tissue, forming an 
atypical growth, or as Arey has stated, 35 “can invade growing 
connective tissue such as is active in filling a defect.” 

Whatever the etiology, the fact that active, secreting, sub- 
epithelial cysts can occur in postoperative cavities is a reality. 
Such cysts will usually rupture when they become distended, 
furnishing the source of a persistent or intermittent discharge; 
at other times they may fail to rupture, causing pressure dis¬ 
section instead. This can result in lifting up a considerable 
area of skin from the osseous wall causing pain, symptoms of 
pressure, and in the fenestration cavity, dizziness. 

Management of the Cavity Complicated by Cyst Formation. 

In the observation of approximately 2000 postoperative 
fenestration and radical mastoid cavities during the past five 
years I have encountered 52 cysts requiring treatment (ap¬ 
proximately 2.5 per cent). 

No amount of antibacterial treatment has any effect on 
cystic drainage. The cystic membrane must be eliminated. 
Although surgical intervention in the cavity makes complete 
removal easier, the patient can usually be spared an operative 
procedure. In the majority of cases, destruction of the cystic 
epithelium may be accomplished as an office procedure in the 
following manner: As much as possible of the presenting face 
of the cyst wall is removed with cutting or biting instruments. 
The remainder of the cyst cavity is then packed, with narrow 
iodoform gauze weekly, for two or three weeks. This keeps 
the lumen of the cyst open, converts it to a part of the cavity 
lining, and destroys the secreting epithelium. A dry cavity 
then becomes possible unless there is a superimposed purulent 
discharge present, in which case antibacterial therapy must 
also be carried out to obtain epithelization of the destroyed 
cystic area. 

D. Cicatrization. 

When a mastoid cavity has been the site of long delayed 
healing, a fourth factor comes into play, which makes it more 
difficult to obtain permanent healing. This factor is excessive 
cicatrization. Cicatrization is essentially the conversion of 



RA.MBO: TEMPORAL EONE SURGERY. 


831 


granulation tissue into scar tissue. When chronic infection 
persists for a long period of time there is i epeated damage to 
the granulation tissue by toxins of bacterial organisms pres¬ 
ent. This leads to repeated episodes of necrosis in the tissues. 
More and more fibrous tissue reaction follows, and m the 
course of time an increasing amount of scar tissue forms. 
This is the most characteristic feature of chronic inflamma¬ 
tion. 30 As the scar tissue undergoes shrinkage, capillaries re- 
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Tiff 11 Low power (80X) Blops> specimen from fenestration cavity 
se\en years after operation showing poor quality of epithelium over 
rotlc connective tissue Note absence of lete peffs and thin, flat atrophic 
nature of epithelium 


gress, and vascularity decreases. Such scar tissue supports a 
poor quality of epithelium. It is thin, flat, and atrophic (see 
Fig. 11), and is easily wiped away because it does not have 
rete pegs attaching it firmly to the connective tissue. 37 

Management of the Cavity With Excessive Cicatricial Heal¬ 
ing. In the cavity where healing has been prolonged one should 
be aware of this histological situation. Extreme gentleness is 
necessary in removing crusts fiom the dry ear, or in periodi¬ 
cally removing accumulated wax, in order to prevent trauma- 
tiz 
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wipe away the epithelium, leaving a denuded area which may 
become infected and reestablish a discharge. 

IV. REMARKS ON SURGICAL TECHNIQUE. 

A. Need for an Adequate Opening to the Cavity. 

An adequate opening is obviously essential if the otologist is 
to exert any measure of control over complications which may 
take place during the events of healing. Failure to provide for 
it at operation is often responsible for complete defeat in ef¬ 
forts to obtain a healed,- dry cavity. Nothing is so frustrating 
or so difficult as trying to carry out instrumentation, or try¬ 
ing to apply medication to a cavity blindly, through a small 
constricted opening. The principal factor in atresia of endaural 
openings is a prominent inferior spine (the spine existing 
between the external auditory canal and the exenterated mas¬ 
toid after the posterior bony canal wall has been removed' 
The upper circumference of endaural openings, no matter he*" 
extensive the incisions, will heal more or less at the same leve 1 
because of the conformity of the cartilagenous components of 
the auricle to fixed positions. Consequently room for an ade¬ 
quate opening must be provided by removing bone inferiorly, 
which should include not only the inferior spine but also a 
lowering of the floor of the external auditory canal. Adequate 
diameter of the opening in an antero-posterior direction may 
be assured by removing a small semilunar piece of cartilage 
from the anterior edge of the conchal cartilage. With the rou¬ 
tine postoperative use of antibiotics the threat of pei'ichon- 
dritis with this procedure is minimal. 

B. Size of the Cavity. 

Emphasis on the reasoning that a limited cavity* assures 
more rapid healing because there is less surface area to be 
epithelized, has been out of proportion to its importance. We 
know, on the one hand, that regenerating epithelium extends 
faster in smooth and shallow wounds than in uneven wounds, 
or where there are mechanical obstacles to the movement of 
cells. Vi For this reason it follows logically that the limited cav¬ 
ity with smooth surfaces favors healing. This favorable factor 

* The teim limited cavitv is used here in the sense that cells posterior to the sinu* 5 
plate and cells below the level of the floor cf the external auditory canal are not re¬ 
moved. 
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for the spread of epithelium pertains, however, only as long 
as the healing remains uncomplicated. The introduction of in¬ 
fection affecting the surface layer of granulation tissue, for 
instance, can delay and arrest healing in a small or a large 
cavity; and it is one of the fundamental factors such as this 
which is usually responsible for long-delayed healing—not tlw 
difference in the amount of surface area to be covered by epi¬ 
thelium. 



Fig 12 Lou power (80X) Blopsj specimen from fenestration cavit> 
showing how small cellular defects in the osseous wall of the cavity are 
filled In with granulation tissue 


What is of more importance is that a limited cavity is easier 
to take care of postoperatively because all surfaces are more 
easily visualized. In the event that complications develop they 
can be observed and properly treated.* A large cavity, on the 
other hand, may even be difficult to take care of routinely. 
When complications appear, one may be defeated in his efforts 
to obtain a dry ear because he is not only unable to visualize 
the pathology but is also unable to apply medication to r 
cessed areas, unless a very large endaural opening has been 
provided for at operation. 


• It has been suggested that retained cells in a ca\ity following fenestra¬ 
tion maj become the site of a postoperati' e mastoiditis Like t>a> ae I ha\e 
had no such experience, nor have I ever found it necessarj to revise a 
ca\ ity because of infected cells in order to get a dry ear Granulation 
tissue fills in small defects (see Fig 12) and the overling bed of granula¬ 
tion tissue acts as a barrier to infection to protect underpins osseous 
structures 
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wipe away the epithelium, leaving a denuded area which may 
become infected and reestablish a discharge. 

IV. REMARKS ON SURGICAL TECHNIQUE. 

A. Need for an Adequate Opening to the O-avity. 

An adequate opening is obviously essential if the otologist is 
to exert any measure of control over complications which may 
take place during the events of healing. Failure to provide for 
it at operation is often responsible for complete defeat in ef¬ 
forts to obtain a healed r dry cavity. Nothing is so frustrating 
or so difficult as trying to carry out instrumentation, or try¬ 
ing to apply medication to a cavity blindly, through a small 
constricted opening. The principal factor in atresia of endaural 
openings is a prominent inferior spine (the spine existing 
between the external auditory canal and the exenterated mas¬ 
toid after the posterior bony canal wall has been removed' 
The upper circumference of endaural openings, no matter lie- 
extensive the incisions, will heal more or less at the same leve 1 
because of the conformity of the cartilagenous components of 
the auricle to fixed positions. Consequently room for an ade¬ 
quate opening must be provided by removing bone inferiorly, 
which should include not only the inferior spine but also a 
lowering of the floor of the external auditory canal. Adequate 
diameter of the opening in an antero-posterior direction may 
be assured by removing a small semilunar piece of cartilage 
from the anterior edge of the conchal cartilage. With the rou¬ 
tine postoperative use of antibiotics the threat of perichon¬ 
dritis with this procedure is minimal. 

B. Size of the Cavity. 

Emphasis on the reasoning that a limited cavity 1- assures 
more rapid healing because there is less surface area to be 
epithelized, has been out of proportion to its importance. We 
know, on the one hand, that regenerating epithelium extends 
faster in smooth and shallow wounds than in uneven wounds, 
or where there are mechanical obstacles to the movement of 
cells."' 5 For this reason it follows logically that the limited cav¬ 
ity with smooth surfaces favors healing. This favorable factor 

# The teim limited cavit\ is used here in the sense that cells posterior to the sinus 
plate and cells below the level of the floor cf the external auditory canal are not re¬ 
moved 
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for the spread of epithelium pertains, however, only as long 
as the healing remains uncomplicated. The introduction of in¬ 
fection affecting the surface layer of granulation tissue, for 
instance, can delay and arrest healing in a small or a large 
cavity; and it is one of the fundamental factors such as this 
which is usually responsible for long-delayed healing—not th” 
difference in the amount of surface area to be covered by epi¬ 
thelium. 



Fig 12 Low power (80X) Biopsy specimen from fenestration caVitv 
showing' how small cellular defects In the osseous wall of the cavltj are 
filled in u Ith granulation tissue 


What is of more importance is that a limited cavity is easier 
to take care of postoperatively because all surfaces are more 
easily visualized. In the event that complications develop they 
can be observed and properly treated. 1 A large cavity, on the 
other hand, may even be difficult to take care of routinely. 
When complications appear, one may be defeated in his efforts 
to obtain a dry ear because he is not only unable to visualize 
the pathology but is also unable to apply medication to r 
cessed areas, unless a very large endaural opening has been 
provided for at operation. 


* It has been suggested that retained cells In a ca\It> following fenestra¬ 
tion maj become the site of a postoperative mastofdltls Like Da> aB I have 
had no such experience, nor have I ever found It neces<*arj to revise a 
cavity because of infected cells In order to get a do ear Granulation 
tissue fills in small defects (see Fig 12) and the overljlng bed of granula¬ 
tion tissue acts as a barrier to infection to protect underl>lng osseous 
structures 
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There is another side to the question. It is not always wise 
and it is not always easy to limit the size of a cavity. In doing 
a radical mastoidectomy, where there is chronic mastoiditis, 
the amount of bone removed must be governed by the extent 
of the infection. In the performance of the fenestration proce¬ 
dure one encounters all types of cellular development. In a 
large pneumatic or pneumosclerotic bone it is sometimes very 
difficult to limit the size of the cavity, without leaving large 
open cells. The resulting irregularities of the cavity wall, too 
large to be filled in completely with granulation tissue, may 
predispose to cyst formation by causing atypical sac-like epi¬ 
thelial growths. When one cannot do a good, incomplete ex¬ 
enteration without leaving large open cells he should always 
do a good complete exenteration. In such cases it is necessary 
to exenterate all the cells, including retrosinus and tip cells, 
before smooth limits of the cavity can be obtained. 

C. The Role of the Skin Graft. 

If healing is attained when a wound surface is completely 
covered with epithelium then, at least from the theoretical 
point of view, it would seem that skin grafting should long 
since have solved all the problems of postoperative care. That 
it has by no means accomplished this is indicated by the indif¬ 
ference toward its use which still exists today, many years 
after introduction of this technique for decreasing the diffi¬ 
culties of postoperative care. Among otologists with whom I 
have discussed this question it is surprising to find how many 
have given up this procedure after having employed it at one 
time or another. This attitude is difficult to understand, in 
view of the number of recent reports in the literature, by some 
otologists, indicating increasing success and enthusiasm for 
skin grafting following temporal bone surgery. 

It has been pointed out recently by Campbell 40 that the chief 
cause of failure with skin grafting in mastoid cavities has 
been the lack of care and time taken in obtaining and placing 
the grafts. On the other hand, those surgeons who have aban¬ 
doned skin grafting, after a period of trial, usually explain 
that a reasonable measure of the success of skin grafting is 
whether or not a dry cavity is obtained in a shorter period of 
time and that since the postoperative course is not noticeably 
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different in enough cases to warrant the added trouble of this 
procedure, they have given it up. 

It is not to be doubted that skill and careful attention is nec¬ 
essary in obtaining the grafts and applying them in intimate 
contact with all the contours and recesses of a cavity. I am 
far from convinced, however, that the ultimate fate of the 
grafts rests entirely on the skillful technique of the surgeon, 
or that ability in this procedure varies so considerably among 
a number of highly experienced otologists. 

I believe that the real fundamental factors, one leading to 
the other, which are responsible for reducing the practical re¬ 
sults of such a theoretically sound procedure as skin grafting 
are: 1 . the difficulties of getting a "take" of skin grafts to 
bone, and 2. the hazards of infection to which the postoperative 
cavity is exposed at any time between operation and the com¬ 
plete epidermization of the wound surface. The most skillfully 
obtained and applied sldn graft is still subject to the hazards 
of poor blood supply from bone, unfavorable pressures by 
packing, serum dissection, shrinkage, and, in radical cavities, 
sloughs due to infection. The net result of the amount of skin 
which “takes” in the usual so-called completely grafted cavity 
is considerably less than 100 per cent. This leaves bare areas 
of bone in the postoperative cavity which must be healed by 
the same process necessary in ungrafted cavities—first by the 
formation of a substratum of granulation tissue, followed by 
the slow growth of epithelium from adjacent skin margins 
over the unepidermized area. Thus, as in the ungrafted cavity, 
for a period of time after operation, there is uncovered granu¬ 
lation tissue which is vulnerable to infection. When infection 
does occur, delay and arrest of healing can take place to the 
same extent as in the ungrafted cavity. It must be remembered 
that a cavity does not become healed and dry until complete 
epidermization has occurred, and that a small area of infected 
granulation tissue can keep a cavity’ draining for as long a 
period of time as a large area. The problem is the same. In¬ 
fection must be eliminated before healing takes place. It is 
true that if infection does not intervene, grafted cavities have 
the advantage of healing faster than ungrafted cavities. Un¬ 
der the same circumstances, however, a cavity without free 
grafts heals fast enough not to present a problem. 
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Usefulness of free grafting in mastoid cavities is probably 
better illustrated by other more fundamental advantages. Even 
if the “take” of skin is only partial and infection does occur in 
the cavity, scattered areas of grafted skin play an important 
role in preventing the cavity from filling in with fibrous tis¬ 
sue. In an infected cavity where there is no skin, there is a 
tendency on the part of nature to heal the wound defect by 
second intention. It has probably been the experience of every 
otologist, at one time or another following a radical mastoid¬ 
ectomy, to observe a cavity containing no skin fill in with fib¬ 
rous tissue despite all his efforts to prevent it, and finally to 
close off at the very surface of the wound margins. This is 
brought about by the fact that pus is more detrimental to the 
growth of epithelium than to the growth of connective tissue . 41 
The growth of epithelium, arrested by the presence of sup¬ 
puration in the wound, does not bridge aci’oss the cavity until 
it has filled in with connective tissue giving the epithelium the 
advantage of a more exteriorized environment where it is less 
affected by the presence of suppuration. 

Another valuable advantage of grafting is that the Eusta¬ 
chian tube orifice may be sealed off in a radical mastoidectomy 
by grafting over the orifice. This is essential to prevent re¬ 
peated discharge in the cavity with each upper respiratory in¬ 
fection, the occurrence of which makes it difficult to obtain a 
permanently dry cavity. A skin grafted cavity also results in 
less scar tissue beneath the epithelium overlying the areas of 
successful “take ”. 42 The advantages of this are discussed in 
the following section. 

The use of local antibiotics in combination with surgical 
packing, as well as during the postoperative course, has un¬ 
doubtedly been responsible for reports of increasing success 
with skin grafting. It should not be overlooked, however, that 
the local use of antibiotics has also been an enormous advan¬ 
tage in obtaining dry, healed cavities, without free grafts. 

V. REMARKS ON THE HEALED CAVITY. 

A cavity may be considered as healed when the connective 
tissue is completely covered by a continuous layer of epithe¬ 
lium. The processes of healing, however, do not stop at this 
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stage, but continue for many months thereafter,' 13 consisting of 
maturing changes in the connective tissue. These maturing 
changes are brought about by a reduction in the amount of 
intercellular fluid, and a decrease in the number of cells and 
blood vessels. The protective reactions of increased intercellu¬ 
lar fluid, increased vascularity, leucocytosis, and phagocytosis 
(see Figs, 7, 8) were needed in the uncovered granulation tis¬ 
sue as a barrier against infection. After epithelization pro¬ 
vides protection to the connective tissue, these defensive reac¬ 
tions are no longer needed and gradually disappear. The result 
is a change of the granulation tissue to scar tissue. Capillaries 
regress, the intercellular fluid diminishes, and the loosely ar¬ 
ranged fibrils and collagen fiber's consolidate into thicker and 
more closely packed collagen bundles. Clinically, after epithe¬ 
lization, we can follow this change by observing the thicker, 
pink (but dry) soft tissue of the cavity gradually take on a 
thinner pearly-white appearance after a few months.* 

These maturing changes, which take place as a natural 
course of events in all connective tissue contributing to the 
processes of healing, have little clinical significance when the 
healing has been uncomplicated, with deposition of connective 
tissue limited to the amount consistent with repair; however, 
when there has been a long delay in healing due to chronic in¬ 
fection, repeated damage to the granulation tissue stimulates 
the formation of more and more granulation tissue which gives 
rise, under pathological conditions, to collagen” in the deeper 
layers of connective tissue (see Fig. 8). 

As Converse 43 has stated, “As the unhealed wound grows 
older this deep layer of fibrous tissue tends to increase at the 
expense of the superficial layer of granulations.” The clinical 
effects of this thicker layer of connective tissue, covering the 
walls of the cavity, remain unnoticeable before complete epi- 
thelization has occurred. This is because the protective pres¬ 
ence of large amounts of intercellular fluid, in the presence of 
an inflammatory stimulus, keeps the tissue loose and clastic 
(see Figs. 13, 14); however, after complete epithelization of 

* In tlie occasional healed fenestration cavity the fenestra may be seen 
through the overlying skin almost as easily as looking - through cellophane. 
This is accounted for by the fact that the disappearance of cells, iluld. and 
blood vessels leaves a more homogeneous tissue (made up almost entirely 
of a thin layer of collagen). Light striking- the tissue is not refracted by 
several elements of different densities and Js more readily transmitted. 
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lization and then gradually disappear. The syndrome may be 
abolished at any time if the epithelium breaks down and infec¬ 
tion is reestablished in the cavity. 

Among the extensive observations by Travell 40 on skeletal 
muscle pain and the trigger mechanism, she has described an 
almost identical composite pattern of pain, with concomitant 
autonomic effects, in a series of patients in whom a clinically 
related trigger area could be demonstrated in the sternomas- 
toid muscle. The pattern of referred pain from the trigger 



Fig:. 15. High power (900X). Biopsy specimen from completely epithelized 
fenestration cavity showing tightly arranged collagen bundles after the 
disappearance of intercellular fluid. 

\ 

area is essentially the same from person to person. Predispos¬ 
ing conditions leading to establishment of the trigger area 
were some form of trauma to the muscle, physical, infectious, 
thermal, or metabolic. Inserting a needle into the trigger areas 
gives rise to the characteristic pattern of referred pain. In¬ 
filtrating the trigger area with procaine abolishes the pain in 
the reference area. 

Another pain syndrome, established as a result of injury 
and involving sympathetic effects, has recently been described 
by Casten and Belcher . 17 They have termed the condition “Re- 
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flex Sympathetic Dystrophy” and defined it as “an excessive 
or abnormal response of an extremity to injury.” It is char¬ 
acterized by 1. excessive and prolonged diffuse pain of varying 
intensity, seldom limited to a definite nerve distribution; 
2. vasomotor disturbances of the skm, either slight or severe, 
and consisting of either constriction or vasodilation; S. delayed 
functional recovery, and 4. atrophic changes. Recommended 
treatment is interruption of the sympathetic outflow to the ex¬ 
tremity, either by continuous procaine ganglion block or by 
surgical ganglionectomy. 

The mechanism of referred pain is not well understood. A 
consensus of opinion on the subject would seem to be that there 
is a feedback circuit, possibly following sympathetic pathways 
along the blood vessels from an established trigger area, 
through the central nervous system, to the area of referred 
pam. This feedback mechanism is set off by stimulation of the 
trigger area and is maintained by the establishment of some 
hypersensitive state in the sympathetic arcs, causing a con¬ 
tinuous discharge of impulses and a constant pain cycle. 

In speculating on the mechanism of referred pain in the oc¬ 
casional patient following ear surgery, it seems evident that 
there is a definite autonomic relationship. Vasoconstriction 
and vasodilation of the vessels of the face, intermittent blurred 
vision, the failure of the pain pattern to correspond to somatic 
peripheral nerve distribution, and the aggravation of symp¬ 
toms by fatigue and emotional stress tend to confirm it. 

The establishment of a trigger area in the cavity also ap¬ 
pears logical. A possible explanation is that in those patients 
where healing in the cavity has been long delayed due to in¬ 
fection, there is repeated injuiy to the granulation tissue re¬ 
sulting in a greater amount of scar tissue. When the scar tis¬ 
sue undergoes a shrinkage, a trigger area may be established 
as a result of stretching sympathetic fibers along remaining 
vessels in the area. The effect of eliciting referred pain by 
stretching the autonomies is well known. The impression of 
this pathophysiological explanation for the trigger mechanism 
is heightened by the observations that the persistence of symp¬ 
toms of referred pain parallel the period of maturation and 
contracture in the scar tissue and usually disappear when this 
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period is ended, presumably with the ingrowth of elast 
and gradual resolution of the cicatricial nature of thi 
At any time during the period of contracture of the i 
sue, if the epithelium in the new cavity breaks dow 
reappearance of infection and reestablishment of incre 
tercellular fluid which renders the connective tissue m< 
itc, the symptoms of referred pain disappear; furthen 
patients who have never complained of postoperative ] 
pain, but who develop a cyst in the cavity, with related 
ing of the skin and underlying connective tissue, the se 
tern of referred pain will often appeal’, persisting r 
cyst is opened and pressure relieved. 

B. Auditory Changes Due to Cicatrization. 

It has long been observed that patients with chr< 
hesive deafness have better hearing when the ear is d 
ing than when it is di*y. In the presence of a dischj 
connective tissue adhesions are soft and have greater el 
When the ear becomes dry these adhesions lose intei 
fluid, undergo contracture, and become tight and stiff 
ing in restricted movement of the ossicles. 

Some variations in hearing observed after, fenestra 
erations have been difficult to understand. Explanation 
ably are to be found in the pathophysiological change 
take place in the connective tissue. It has been obser 
the highest hearing level, following a successful fenes 
usually is present when the cavity is in the early stages 
ing. During this period the pedicle flap over the feu 
still relatively thick but very sensitive to sound impi 
cause there is a large amount of intercellular fluid in 
sues. It is surrounded in the cavity by newly formed 
connective tissue (see Fig. 4). If healing takes place 
infection, the connective tissue around the pedicle flap 
thin, and the effects of conti'acture are small. There i 
very slight drop from the maximum hearing level aftei 
lization takes place. This is due to a reduction of into 
fluid incident to normal maturation changes taking 
all healing connective tissue. On the other hand, whe 
standing infection occurs in the cavity, there is greati 
sition of collagen in the deeper layer's of connective tisi 
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Fig. 14). When healing finally occurs, a thicker, more scle¬ 
rotic layer of scar tissue becomes stiff and inelastic, due to the 
disappearance of intercellular fluid (see Fig. 15). Since sound 
passing through the pedicle flap overlying a fenestra is influ¬ 
enced by the mobility of that tissue, which in turn is affected 
by the mobility of the continuous layer of connective tissue in 
the cavity, there is a drop in hearing. This drop, on the order 
of 5 to 10 db, is noticeable clinically and audiometrically al¬ 
most immediately after a cavity has become dry. It is inter¬ 
esting to observe that if the ear becomes reinfected, with con¬ 
sequent return of intercellular fluid to the connective tissue, 
the hearing will resume its previous level. There are some 
fenestration patients, with poor healing in the cavity, who ex¬ 
perience a drop in hearing even a year or two after the cavity 
has become dry. This is not always due to bony closure. 

There is a final phase of shrinkage in the scar tissue which 
characteristically takes place one or two years after healing 
has occurred. This is secondary contracture, which results in 
further stiffness and diminution of elasticity. It is not neces¬ 
sarily the final fate of such connective tissue, since there is 
some evidence to indicate that scar tissue actually tends to 
regress,'* 8 and that in time elastic fibers grow into the region, 
restoring to it a certain degree of elasticity. 

In the present uncertain state of our knowledge we need to 
be cautious concerning changes which take place in connective 
tissue. That changes do take place which have clinical signifi¬ 
cance and which are influenced by the type of healing, seems 
evident. These changes in connective tissue which can influ- ' 
ence the elasticity of tissue overlying a surgically-made win¬ 
dow to the inner ear cannot be ignored in the study of proce¬ 
dures to improve the physiology of hearing in deafened indi¬ 
viduals. 
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STAPHYLOCOCCUS BACTERIOPHAGE LYSATE 
AEROSOL THERAPY OF SINUSITIS. 

A. Ernest Mills, M.D.,* 

Medford, Mass. 


A fresh approach to the treatment of paranasal sinusitis is 
presented as a timely adjunct to the problem of infection 
caused by the antibiotic-resistant Staphylococcus (Micrococcus 
pyogenes var. aureus). A specific polyvalent bacteriophage 
lysate is administered by nasal aerosol, thus reaching the areas 
where this common pathogen is usually found, the anterior 
nares, as well as the respiratory tract. The paper draws upon 
the clinical experiences of the author and a number of asso¬ 
ciates, from the early use of this therapy in 1946 to the pres¬ 
ent. A fuller appreciation of the immunizing, hyposensitizing, 
and lytic possibilities of the lysate will help to clarify consid¬ 
erations justifying its use, and to reveal broader fields for 
clinical investigation. 

BACKGROUND OF BACTERIOPHAGY. 

After the discovery, by Twort and d’Herelle in 1915 and 
1917, of the phenomenon of bacterial lysis by type-specific, 
parasitic, bacterial viruses, non-pathogenic to man, many dif¬ 
ferent phages were isolated and put to therapeutic trial. Eaton 
and Bayne-Jones, 1 in a comprehensive review of the clinical 
data available up to 1934, expressed the opinion that the re¬ 
sults were conflicting and difficult to assess. Krueger and 
Scribner 2 carried forward this cumulative survey to 1941, and 
their conclusions were equally critical; however, both papers 
called attention to the continuing favorable experiences with 
Staphylococcus bacteriophage, and thought it worthy of fur¬ 
ther study. 

At about the same period, the therapeutic possibilities of 
this specific phage were strongly supported by MacNeal, 3 

* Medical Director, Lincoln Foundation, Medford, Mass. 

Editor's Note: This ms. received in the Laryngroscope Office and accepted 
for publication, April 2, 1956. 
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whose knowledge of, and confidence in the product, is reflected 
by his statement, “By the skillful use of bacteriophage, low- 
grade infections often are rendered trivial, acute infections 
may be aborted, deep-seated lesions may heal without drain¬ 
age, and desperate conditions may be caused to heal in a sur¬ 
prising manner”. He generally used and recommended intra¬ 
venous administration. Other methods in vogue included the 
usual subcutaneous or intramuscular injections, wet dressings 
or sprays for superficial lesions, tamponades, inunctions, in¬ 
stillations or irrigations in body cavities and openings, and 
oral dosage for treatment of the gastrointestinal tract. 

Herein is reported a technique for the aerosol administra¬ 
tion of staphylococcus bacteriophage lysates, devised by the 
late Robert E. Lincoln, M.D., in 1946, for the treatment of in¬ 
fections involving the sinorespiratory tract. Admittedly, his 
presentation of the subject to the medical profession was in¬ 
correct; nevertheless, this paper is an attempt to overcome 
prejudice and to suggest a valuable contribution to medicine. 

COMPOSITION AND PREPARATION. 

Two staphylococcus bacteriophage lysates are prepared by 
the Lincoln Foundation Laboratory in Swarthmore, Pa. Pri¬ 
marily, the phage was the same in both; identified as Gratia 
B-985—from a stock collection maintained at the Boston Uni¬ 
versity School of Medicine—and was selected because of its 
high polyvalency. As host cells for preparing the cultures, 
two strains of toxigenic staphylococci are used. 

The A-l lysate (Alpha) is prepared from a parent culture 
of S. aureus (Lincoln strain No. 1), originally obtained from 
the nasal passages of a patient with acute sinusitis and infec¬ 
tious diarrhea. The B-7 lysate (Beta) is made from a parent 
culture of S. aureus (Lincoln strain No. 7), first taken from a 
case of sinusitis with secondary infectious hepatitis. Both 
strains possess all the recognized characteristics of virulent 
toxigenic micrococci; they are coagulase-positive, produce exo¬ 
toxins, alpha hemolysins, polysaccharides and penicillinase. 
The organisms are grown in beef-heart infusion broth and 
lysed by adding staphylococcus bacteriophage. When lysis is 
complete, the resulting solution is sterilized by filtration. To 
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insure viability of the phages, a preservative is not added. 
They retain full potency for at least three months, and keep 
well under ordinary refrigeration. 

The final product has an extremely high lytic activity (phage 
content of 10‘ 8 to lO' 10 ), and must pass all tests for sterility 
from bacteria, safety and absence of toxicity, in conformity 
with governmental requirements. Laboratory procedures are 
carried out under expert supervision by competent personnel, 
experienced in the preparation and quality control of biologies. 

ADMINISTRATION AND DOSAGE. 

For the treatment of sinusitis, staphylococcus bacteriophage 
lysate is administered as an aerosol by nasal inhalation. The 
mist is formed by releasing compressed air or oxygen into a 
Vaponefrin nebulizer, and is delivered into the nares through 
a Y tube with glass nasal tips. It is usual to start treatment 
with the inhalation of .25 cc. of the Alpha lysate. Subsequent 
doses are gradually increased at one to three-day intervals, 
until the full maintenance of 1 cc. is reached. If progress is 
not continuous, the Beta lysate may be added for fuller effect. 

It is emphasized that determination of dosage and the in¬ 
terval is highly individualized, depending upon the post-treat¬ 
ment reactions. Patients are told they may have transient epi¬ 
sodes of malaise, especially during the early stages of the ther¬ 
apy, that occur as a rule, about four to six hours after an in¬ 
halation. They vary from fatigue with mild aches and pains, 
to a more severe type with chills followed by slight fever of 
short duration, grippe-like symptoms and more marked gen¬ 
eral discomfort, easily relieved by medication. There may be 
temporary reactivations of any previous illness, due to sensi¬ 
tization phenomena. Reactions, which last from a few minutes 
to a few hours, tend to disappear as treatment progresses and 
are succeeded by a feeling of well-being. The more uncomfort¬ 
able ones indicate a reduction in the amount of phage given, 
temporarily, or a lengthening of the treatment interval. Post¬ 
treatment effects are due. in part, to local bacteriolysis, with 
a release of toxins which stimulate the production of specific 
antibodies, and to a bacterial desensitization. 
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The aerosol therapy should be continued until reactions 
cease, or till relief from all symptoms, objective and subjec¬ 
tive, is realized. When definite alleviation has been established, 
a monthly maintenance or booster dose tends to forestall and 
prevent relapses and to lessen the number and the severity 
of head colds. 


ADJUNCTIVE MEASURES. 

During the course of treatment, daily nasal irrigations with 
warm dextrose solution are advisable to clear the passages of 
mucus and crusts, and to prepare the mucosa for the absorp¬ 
tion of the lysates. Specific written instructions are issued to 
the patient for this home procedure. If diarrheal symptoms 
accompany the sinusitis, the Alpha lysate is used orally in 1 
to 2 cc. dosage in 30 to 60 cc. of water. Taken with one-fourth 
to one-half grain (.015 to .030 gm.) codeine sulfate, the 
phage has proven to be an exceptional aid in combatting the 
infectious diarrheas, so often present in such conditions, and 
in staphylococcal enterocolitis. 

The usual supportive measures, as a diet rich in protein, ade¬ 
quate rest, prevention of calcium and vitamin deficiencies, and 
relief of nervous tension, are requisite. Other hyposensitiza- 
tions, the use of antihistamines and antibiotics orally or paren- 
terally, in no way inhibit the action of the bacteriophages, 
which should be looked upon as an auxiliary to other necessary 
therapy. 


CLINICAL OBSERVATIONS. 

The results of staphylococcus bacteriophage lysate aerosol 
therapy in 60 cases of chronic sinusitis are summarized. They 
constitute a random sampling of patients who had proven stub¬ 
born to conventional treatment, and include 26 males and 34 
females. The youngest was six years of age, the oldest, 70, 
and the average age for the group was 40. The number of 
aerosols ranged from five to 90 per patient, with an average 
of 18 treatments. In 27 cases (45 per cent) the results were 
rated as excellent; in 20 (33 per cent) good, in 10 (17 per cent) 
fair, and in three (5 per cent) poor. For the combined groups 
of good to excellent, the percentage is 78 per cent. 
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In agreement with clinical observations made at the Lincoln 
Foundation clinic, physicians using the phages report numer¬ 
ous cases that had been resistant to all other treatment made 
satisfactory improvement within two to six weeks, or after 
10 to 20 inhalations. Intrafamilial cross infection must be 
considered in the recurrent case under treatment, and contacts 
should be advised to have the therapy, even though they may 
not be ill due to a high level of antibody production. 

CASE REPORTS. 

The following case is of special interest because it presents 
a severe staphylococcal infection of the nasopharynx, with 
membrane formation, super-imposed on and masking a chronic 
sinusitis. 

Case 1 : E. D., a six and a hall-year-old girl was seen by the author on an 
emergency call the early morning- of Aug. 6, 1953, because of nausea, 
vomiting and a severe croupy cough of three days’ duration. At age 
six, the onset of sinusitis had been noted, with frequent colds, constant 
post-nasal drainage, poor appetite and lack of vigor. Four attacks of 
lonsulitis had occurred since March, 1953, coincident with acute exacerba¬ 
tions of the sinusitis. Swollen cervical glands were present with each ill¬ 
ness and did not subside entirely afterward. July 21, she became sick 
with a sore throat, stuffy nose, a temperature of 101° F. and severe 
lassitude. Bilateral cervical adenitis developed rapidly. The family phy¬ 
sician was called and gave 300,000 units of procaine penicillin, intra¬ 
muscularly, and 400,000 units by mouth, on two successive days. He then 
went on a scheduled vacation. 

The child was frail, toxic, and orthopneic with stertorous breathing. 
The lips and fingers were moderately cyanosed, this condition having 
become more noticeable to the mother during the night. Temperature 
was 101° F., pulse 120 and weak. A thick grayish-white membrane, which 
bled on removal, covered the fauces, tonsils, pharynx, and extended up¬ 
ward into the posterior nares. The nasal passages were blocked by this 
same membrane. Because of the emergency, 40,000 units of diphtheria 
anatoxin were given, though immunizations had been received at the 
age of one year, with a booster at age three. Procaine penicillin, 
1,000,000 units, was administered intramuscularly once only, because she 
develoned a reaction to it. Syrup of ipecac induced vomiting and ex¬ 
pectoration of considerable phlegm, with great relief from the stridulous 
hm tlvng. Steam inhalations, containing Alevaire, were kept going 
constantly for the first 24 hours. Diphenhydramine (Benadryl) 25 mg- 
was given orally for its sedative and antihistaminic effect. Alevaire was 
also used by mouth as an aerosol, to loosen mucus. 

Two cultures of the nose and throat showed a pure growth of S. 
aureus. After douching the passages with warm dextrose solution, 
1 cc. of the Alpha bacteriophage was administered by nasal aerosol and 
inhaled orally, 1 cc. of the Alpha lysate in 30 cc. of water was taken 
bv mouth, because of diarrhea, present two days. The phage lysate was 
given once a day nasally and orally, for 11 days, then on alternate 
days for four doses. At this time, the family physician returned, and 
the treatments were discontinued. 
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Within 24 hours after starting the phage therapy, the child was 
resting comfortably, with no orthopnea or cjanosis Fluids were taken 
easily, and in tb hours soft solids were added The diarrhea subsided 
in 48 hours and the stools became normal The tenacious membrane 
sloughed off with remarkable ease and in three days had entirely dis 
appeared The cervical adenitis seemed to melt quickly, noticeably 
decreasing within 24 hours, and in one week was gone Interest in 
surroundings and play returned within 4S hours with a rapid lessening of 
toxicity Post nasal discharge and other symptoms of sinusitis cleared 
within one week, the only residual sign was a mild anemia and the girl 
was apparently well Two months later it was learned that there were 
no aftereffects, further treatment had not been required, no sinusitis 
or adenitis was present and she had gained six pounds in weight 

The aveiage case of sinusitis with bactenal allergy is illus¬ 
trated by the following leport from A G Baker, M t>, Ridley 
Park, Pa, and is used here with his permission. 

Case 2 J H W, a business executive, age 45, came under Dr Baker s 
care Sept 30 1952 complaining of copious post nasal dnp, severe head 
aches on occasion morning cough and increasing difficulty with hear 
mg Onset occurred earlj in 1950, with an acute attack of sinusitis 
Previous treatments by otolaryngologists Included surgery for correc 
tion of a deviated septum and to provide a maxillary window These 
and the usual ear, nose, and throat regimen gave only temporary relief 
The diagnosis of sinusitis was confirmed, both frontal and maxillary 
tenderness being present Cultures from the nose yielded a growth of 
S aureus with some hemolytic streptococci The hemoglobin was 84 
per cent sedimentation rate 8 mm in one hour, RBC and WBC totals 
normal Neutrophiles were low (34 per cent) while lymphocytes were 
increased (62 per cent) There was no increase In eoslnophiles though 
skin tests showed moderate reactions to house dust, orris root and 
feathers 

Staph} Iococcus bacteriophage lysate aerosol therapy was started on 
Oct 6 1952 Inhalations were given dailj to October 21 and then at 
two to five-day Intervals until December 6—a total of 23 treatments in 
eight weeks Concurrently, a course of six hyposensltizlng injections 
(house dust extract and a serobacterin) was given at Intervals of a week 
or more The patient experienced reactions after a few of the early 
aerosol treatments some were mild grippe like symptoms others were 
more severe but of short duration with chills, slight fever and aching 
joints Within five days there was general improvement, with less 
post nasal drainage the cough had stopped entirely and sinus tenderness 
had abated Further gradual relief followed, not only in the sinusitis 
but his hearing also was definitely benefited in ten days and after 
four weeks was reported “perfect" He was asymptomatic by December 
and bacteriophage treatments were discontinued after Dec G 1952 A 
follow up Inquiry m late 1954 noted that he was feeling fine and was 
free of sinus trouble 


DISCUSSION 


Latent Infection 

While the literature on sinusitis is voluminous and often 
confusing, nevei theless, fcheze is geneial agieement on many 
basic points 4 It is acknowledged that normally the nasal mu- 
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cosa harbors a mixed flora of pathogenic and non-pathogenic 
organisms. In health these are apparently harmless, being 
held in check by the combined effects of ciliary action, the 
slightly acid pH of nasal secretions, the lysozyme present in 
mucus, and a balanced antigen/antibody ratio. Vital resist 
ance may be lowered by physiologic disturbances or stress: 
exhaustion from previous disease, trauma, surgery, shock and 
old age; mental or physical fatigue and menstruation; malnu¬ 
trition, vitamin deficiencies and the extended use of the broad- 
spectrum antibiotics; prolonged nervous tension, and especially 
by exposure to extremes of wet and cold weather, high humid¬ 
ity having the greatest influence. 

The foregoing provoking factors favor the growth of these 
dormant microorganisms; virulence increases, invasion of tis¬ 
sues and infection of sinuses take place. Interference with 
ventilation and drainage causes a toxic absorption, which is 
reflected in pain and malaise, with lassitude, weakness and 
general ill feeling. 5 

Many references are in accord that the staphylococcus is the 
pathogen most frequently isolated from the nose, often domi¬ 
nant and probably the most virulent. 6 ' 0 Welch 10 states, “The 
organism is ubiquitous and probably is the cause of more in¬ 
fections in man (not excluding the common cold) than any 
other known microorganism”. 

Bacterial Allergy. 

Similarly, there is a general agreement that, "70 to 80 per 
cent of all cases of chronic sinusitis have allergy as their basic 
pathology. There is no doubt but that bacterial infection of 
the respiratory tract may cause hyperplastic sinusitis and 
asthma”. 11 Allergy, particularly bacterial allergy, plays an 
important role in nasal and sinus disease, because the result¬ 
ing edema and hyperplasia of the mucosal layers close the 
ostia, block drainage, impair ventilation and ciliary action, fa¬ 
vor infection and build up internal pressure, which in turn 
increases toxic absorption. In the majority of cases of sinu¬ 
sitis, the process is one of allergy combined with infec¬ 
tion. 4 ’ 12 - 16 
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Swineford and Holman, 11 reporting on a large series of cu¬ 
taneous reactions to the polysaccharide and nucleoprotein frac¬ 
tions of 14 different bacteria, found that skin tests for bacterial 
allergy gave both immediate and delayed reaction types. The 
larger number, and the higher percentage of the immediate 
reactions, were elicited by the polysaccharides of S. aureus. 
Delayed or tuberculin-type reactions also were frequently in¬ 
duced by the nucleoproteins of the same organism. In later 
studies on bacterial allergy, Swineford, 15 using pneumococcal 
polysaccharide experimentally on passively sensitized guinea 
pigs, demonstrated that, “Desensitization may be readily pro¬ 
duced by specific hapten aerosol". This study has a direct and 
important bearing on the sinusitis problem and favors the as¬ 
sumption that staphylococcal polysaccharides and nucleopro¬ 
teins in the bacteriophage lysates may act as specific antigens 
in the bacterial allergy associated with this disease. The sup¬ 
position requires further laboratory and clinical research for 
its corroboration. 

Baker,'” in a series of 60 cases of chronic bronchial asthma 
and sinusitis treated by aerosol inhalation of these phage ly¬ 
sates, found the therapy afforded sustained symptomatic re¬ 
lief in every instance, when used as an adjunct to other de- 
sensitization measures. No evidence of toxicity, local irrita¬ 
tion, or anaphylactic-type reaction was apparent during the 
course of treatment. In a series of six asthmatic patients, he 
gave aerosols with the culture medium alone, without relief. 

Staphylococcus Toxin and Vaccine Action. 

Lucic” 0 and Burky” 1 were able to show that substances with 
mild antigenic properties might become activated if combined 
with staphylococcus toxin. Also, Blair 1 ” states, “In common 
with some other pathogenic bacteria, staphylococci produce a 
spreading factor (Duran-Reynals, 1942) which, by increasing 
the permeability of connective tissue, aids in the initial forma¬ 
tion of the local lesion. The spreading factor is related to the 
mucolytic enzymes, or hyaluronidase, and is similar to a 
spreading factor found in testicle and other body tissues. . . . 
Experimental infections with other bacteria or with viruses 
are enhanced by staphylococcic spreading factor." 



854 


mills: sinusitis. 


According to Larkum, 23 ’ 24 a superior vaccine is prepared by 
lysing an organism. Lytic filtrates possess an antigenic ca¬ 
pacity, in that they induce specific neutralizing antibodies, 
which have many of the attributes of an antitoxin. It is the 
bacteriophage itself which has this property. Phage combines 
with strain-susceptible bacteria, and initiates a change which 
progressively renders them more amenable to phagocytic in¬ 
gestion. The more potent the phage, the greater this action 
becomes. 

Formerly, bacteriophages were utilized mainly by injection, 
and the system, perforce, formed antiphage (antilysin) which 
gradually prevented phagic lysis to a degree. When used as 
an aerosol, intranasally, the development of antiphage is 
slowed as the mucosal lining of the sinorespiratory tract has 
a chance to select or reject fractions of the lysate. 

Mucous Membrane Absorption. 

As a means of drag administration, the nasal mucous mem¬ 
branes permit the passage of many antigens, serums, toxins, 
toxoids, pollen extracts, vitamin B,, and othei*s. Chait and 
Walzer 25 have shown that this absorption is fast. Tonndorf 
et al.,-’° in testing various drugs to combat motion sickness, 
found that absorption in this area was more rapid than after 
oral administration, that it approached more nearly the speed 
of subcutaneous injection, and that a smaller dose was required 
than by mouth. Ease of administration and rapidity of absorp¬ 
tion have been repeatedly emphasized. Clinical observations 
indicate that this is equally true of the phage aerosols used in 
this study. 


COMMENT. 

Bacteriophages make a relative immunity, in which the re¬ 
covery is not complete. This active resistance to infection, or 
non-sterile immunity, is characterized by the fact that the anti¬ 
bodies produced are sufficient to suppress the majority of sus¬ 
ceptible pathogens, but leave a few resistant organisms, which 
are subsequently able to repeat the infection, under conditions 
of physiologic stress. This is the reason for maintenance or 
booster treatments. Regardless of the varying phage sensi- 
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tivity of staphylococci, the active immunization value of the 
lysates is based upon their close antigenic relationship. 

All available staphylococcus phages (used for classification 
purposes) have been tested for lytic ability, and none compare 
with the high polyvalency exhibited by these preparations. 
Phage resistance has not occurred among many strains of 
micrococci tested in the laboratory. The effectiveness of these 
bacteriophages in therapy is in no way limited by the anti¬ 
biotic resistance of the prevailing strains of S. aureus. 

The basic premise for the use of bacteriophages in general 
was that bacterial viruses on parenteral injection, would lyse 
their specific host cells anywhere in the body. It is now real¬ 
ized this occurs only on actual contact, and the good results 
previously obtained were due to a specific immunizing action, 
an increase in susceptibility to phagocytosis and to a hyposen- 
sitizing effect. 

The application of the lysates, by nasal aerosol, was orig¬ 
inally chosen as an effective method of treating sinusitis. 
Through clinical observation of a large number of patients 
thus afflicted, it was noted that certain collateral symptoms, 
or concomitant disease entities, were also improved or elimi¬ 
nated as the foci of infection in the paranasal sinuses were 
cleared. These observations will be the topic of a future paper. 

SUMMARY AND CONCLUSIONS. 

While the use of strain-specific bacteriophage lysates or 
filtrates is not new, the emphasis in this report is on their ad¬ 
ministration by nasal aerosol inhalation for the treatment of 
paranasal sinusitis. The earlier literature refers to the use of 
phages in the form of nose drops, packs and irrigations as a 
means of local application to the nasal passages and sinuses. 
Reviews are conflicting as to their value, but do call attention 
to the continuing favorable experiences with staphylococcal 
types. 

Clinical observations of patients having chronic sinusitis, 
treated with staphylococcus bacteriophage lysates prepared 
by a special method, show gratifying results in 78 per cent of 
cases. These were stubborn conditions that had not been re- 
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lieved by a conventional regimen. Oral use is an exceptional 
aid in combatting infectious diarrhea, commonly found with 
sinusitis, and in staphylococcal enterocolitis. 

The preparation, administration and dosage are outlined. 
The aerosol is given by standard intranasal technique under 
a pressure of five to six liters of air or oxygen per minute, 
thereby reaching all the available surfaces of the nasal mu¬ 
cosa, sinuses, bronchi and the lungs on inhalation. In this 
manner, an effective local concentration of the bacterial viruses 
is made to the areas where the principal pathogen, staphylococ¬ 
cus aureus (micrococcus pyogenes var. aureus), is most nu¬ 
merous ; the anterior nares being the chief reservoir of these 
potentially virulent microorganisms in health and in disease. 
Latent infection in the paranasal sinuses, activated by various 
physiologic disturbances or stress factors, may be the site of 
parenteral introduction of bacterial protein with a consequent 
sensitization of the body tissues. Staphylococcal spreading fac¬ 
tor may enhance infection with other bacteria or viruses. 

The rationale for the use of staphylococcus bacteriophage 
lysate by nasal aerosol and oral dosage takes into considera¬ 
tion certain advantages and potentialities that reveal broader 
fields for clinical investigation: 

The bacteriophage used in preparing the biologic is a well 
established and actively polyvalent strain that has a lytic effect 
over a wide spectrum of pathogenic and non-pathogenic staph¬ 
ylococcal groups. 

The phage is antigenic; mucous membrane absorption pro¬ 
duces a more effective and rapid active immunization than the 
injection of an orthodox vaccine. The selective powers of the 
nasal mucosa minimize the possible development of antiphage 
(antilysin). 

The lysate is anti-allergic; certain constituents, such as 
polysaccharides and nucleoproteins, act as haptens or partial 
antigens, and bring about a gradual hyposensitization to mi¬ 
crococcal bacterial allergy, which is present in 70 to 80 per 
cent of sinusitis cases. 

The immunizing and hyposensitizing results are exerted 
against all strains of micrococci because of their close anti- 
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genic relationship, legaidless of their varying sensitivity to 
phagic lysis The development of lesistance to the lysates has 
not occuned in laboratoiy tests 

Staphylococcus bacteuophage lysates administei ed by nasal 
aeiosol and oial technique aie stiessed as a valuable adjunct to 
the tieatment of the antibiotic-iesistant miciococci 
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ANNUAL ASSEMBLY IN OTOLARYNGOLOGY. 

The Department of Otolaryngology, University of Illinois 
College of Medicine, announces its Annual Assembly in Oto¬ 
laryngology from October 1 through 7, 1956. The Assembly 
will consist of an intensive series of lectures and panels con¬ 
cerning advancements in otolaryngology, and evening sessions 
devoted to surgical anatomy of the head and neck, and histo- 
pathology of the ear, nose and throat. 

Interested physicians should write direct to the Department 
of Otolaryngology, 1853 West Polk Street, Chicago 12, Ill. 



ABLATION THERAPY FOR THE RELIEF OF 
MENIERE’S DISEASE.*! 


H. F. SCHUKNECHT, M.D.,** 

Detroit, Mich. 

A sudden attack of severe vertigo, accompanied by vomit' 
ing, can be a terrifying experience. When the episodes in 
Meniere's disease recur frequently the patients become very 
apprehensive for fear of having an attack while at work or on 
the street. At this stage they are incapacitated, and quite wil- 
ling to make some sacrifice to acquire relief of symptoms. 

The diagnostic criteria for Meniere’s disease include tests 
for auditory and vestibular function. It is these tests, in fact, 
which make it possible to differentiate Meniere’s disease from 
other vertiginous disorders. The criteria may be listed as fol¬ 
lows: 

1. Attacks of vertigo and vomiting. 

2. Perceptive type hearing loss, manifested by threshold 
loss for bone and air conduction. 

3. Loudness recruitment in the involved ear. 

4. Diminution of caloric response in the involved ear. 

These criteria must be met before ablation therapy can be 
advised. The classical symptoms of Meniere’s disease are well- 
known to all of us, and need no further description at this 
time. 

It is not my purpose to discuss the medical management ot 
this disease. We all recognize that medical management is 
fairly successful in many patients, and it should be used first, 

* Read at the Sixtieth Annual Meeting of the American Laryngologicat, 
Rhlnologlcal and Otological Society, Inc., Montreal, Can, May 17, 1956. 

*• Associate Surgeon, Division of Otolaryngology, Henry Ford, Hospital. 

t This is a summary of the studies completed to date and the conclusions 
reached. A complete report is in preparation. 

Editor's Note: This ms. received in Laryngoscope OfTlce and accepted for 
publication May 21, 1956, 
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resorting to ablation methods only if vertiginous attacks con¬ 
tinue to incapacitate the patient. 

The mechanical receptors for both the vestibular and audi¬ 
tory systems operate on hydrodynamic principles and have 
attained, therefore, an intimate anatomical relationship in the 
labyrinth to the temporal bone. For this reason surgical at¬ 
tempts to ablate the vestibular system and leave the auditory 
structures intact have not been uniformly successful; nonethe¬ 
less, there are several procedures which have as their object 
the selective destruction of vestibular function and preserva¬ 
tion of hearing. Two methods should be mentioned. 1. There 
are reports from Italy of good selective destruction of the ves¬ 
tibular system with a technique utilizing high intensity ultra¬ 
sonics. 1 To my knowledge it has not been used in this country. 
2. By sectioning the vestibular nerve it is possible to preserve 
pure tone thresholds at the preoperative levels in some pa¬ 
tients. To my knowledge, however, there has been no evalua¬ 
tion of speech discrimination following vestibular nerve sec¬ 
tion. Testing of speech intelligibility is particularly impor¬ 
tant where there is possibility of injury to the cochlear nerve. 
It is now fairly well established that a decrease in nerve fibre 
population to the cochlea results in a loss of auditory discrim¬ 
ination out of proportion to the loss for pure tone thresholds. 
Following vestibular nerve section I would like to know, not 
only the level of pure tone thresholds, but also the speech dis¬ 
crimination scores. Has practical hearing been preserved? 

Before labyrinth ablation for unilateral Meniere’s disease is 
undertaken the following criteria should be met: 

1. The diagnosis should be established conclusively through 
history and characteristic auditory and vestibular findings. 

2. The symptoms must be at least moderately incapacitat¬ 
ing. 

3. The auditory function of the opposite ear must be good 
without evidence of progressive disease. 

TRANS-TYMPANIC LABYRINTHOTOMY. 

Trans-tympanic labyrintholomy is the simplest effective 
surgical method of destroying inner ear function. The tech- 



Tig 1 Surgical procedure for trans tympanic labyrinthotomy See text 
for explanation 

mque varies slightly from the original trans-tympanic tech¬ 
nique described by Lempert 2 

An endaural incision is made as for the stapes mobilization, 
and the middle ear is exposed (see Fig 1). The mcudo stape¬ 
dial joint is disarticulated by displacing the long process for- 
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ward. The stapes tendon is cut with an endaural scissors. The 
head of the stapes is engaged with a needle and with gentle 
manipulation it is loosened. A hook is then introduced into the 
intracrural space and the stapes removed. A small barbed in¬ 
strument is introduced through the round and oval windows 
and manipulated so as to disrupt the membranous labyrinth. A 
suction tube is introduced througli the oval window and the 
contents of the vestibule aspirated. Small pieces of gel-foam 
are placed in the vestibule to stimulate connective tissue pro¬ 
liferation and acquire thereby a firm barrier between the mid¬ 
dle ear and subarachnoid space. The operating time is about 
20 minutes. 


TABLE I. TRANS-TYMPANIC LABYRINTHOTOMY. 


Case 

Method 

Caloric 

Hearing- 

Recurrence 

Follow Up 

1 

Opened 

Lost 

Lost 

No 

19 mo. 

2 

Windows 

Deer. 

Lost 

Yes (7 mo.) 

19 mo. 

3 

Only 

Lost 

Lost 

No 

18 mo. 

4 


Deer. 

Lost 

Yes (12 mo.) 

18 mo. 

in 

Probed 

Lost 

Lost 

No 

14 mo. 


and 

Lost 

Lost 

No 

14 mo. 


Aspirated 

Lost 

Lost 

No 

11 mo. 


Inner 

Lost 

Lost 

No 

10 mo. 

u. 

Ear 

Lost 

Lost 

No 

9 mo. 

H 


Lost 

Lost 

No 

8 mo. 

mm- 


Lost 

Lost 

No 

3 mo. 



Lost 

Lost 

No 

3 mo. 

HP 


Lost 

Lost 

No 

2 mo. 


During the past 19 months this operation has been per¬ 
formed on 13 patients with incapacitating unilateral Me¬ 
niere’s disease. The operative procedure in the first four pa¬ 
tients consisted only of removing the stapes and rupturing the 
round window membrane without probing and aspiration (see 
Table I). In two of these a mild caloric reaction to ice water 
remained in the operated ear after surgery. Both patients had 
recurrence of dizzy spells, although the attacks were less fre¬ 
quent and less severe than before surgery. A second opera¬ 
tion including probing and aspiration of the inner ear resulted 
in total loss of caloric reaction and relief of symptoms. There 
was total loss of caloric reaction to ice water and relief of 
dizzy spells in all patients in whom the contents of the vesti¬ 
bule were probed and aspirated. The average age of these 13 
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patients was 53 years, average hospital stay seven days, aver¬ 
age duration of symptoms prior to operation four and one-half 
years, and the average time lost from work after operation 23 
days. 


Fig 2 Intra-tympanlc steptomycln therapy is given through tubing; 
which is Introduced into the middle ear through a knife wound mad<; 
through the annulus tympanicus 


INTRA-TYMPANIC STREPTOMYCIN. 

An equally effective method of accomplishing unilateral 
labyrinthine ablation is mtra-tympanic streptomycin therapy. 
The diug is injected through small plastic tubing which has; 
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been introduced into the middle ear through a small knife 
wound in the annulus tympanicus (see Fig. 2). This tubing 
has an outside diameter of .61 mm. and inside diameter of 
.28 mm.* The tubing has been left in place as long as seven 
days without discomfort, and leaves not even a temporary 
perforation after removal. By varying the frequency of in¬ 
jection and the concentration of the streptomycin solution it 
was hoped that a method might be developed whereby vestibu¬ 
lar function could be destroyed and hearing saved. The results 
showed that successful treatment depends upon abolishing 
caloric reaction to ice water (see Table II). Wren this was 


TABLE II. INTRA-TYMFAN1C STREPTOMYCIN. 


Case 

Gm./cc. 

Days 

Therapy 

Caloric 

Hearing 

Recurrence 

Follow Up 

1 

.5 

1 

Same 

Same 

Yes 

20 mo. 

2 

.5 

2 

Same 

Same 

Yes 

20 mo. 

3 

.5 

2 

Same 

Same 

Yes 

10 mo. 

4 

.5 

3 

Lost 

Lost 

No 


5 

.5 

4 

Lost 

Lost 

No 


G 

.125 

7 

Lost 

Lost 

No 


7 

.125 

6 

Lost 

Lost 

No 


8 

.125 

7 

Lost 

Lost 

No 



accomplished hearing was also lost. The first three patients 
received inadequate therapy; the caloric responses were un¬ 
changed or slightly decreased, and recurrences followed. Of 
the five cases receiving adequate therapy the longest follow-up 
was only seven months, but in view of the total loss of ice 
water caloric reaction in the treated ears, a recurrence of 
symptoms seems unlikely. The results suggest that the treat¬ 
ment may be most effectively accomplished by injecting about 
.1 cc. of streptomycin every four hours in a concentration of 
.5 grams per cc. in physiological saline, with injections being 
given for one day beyond the stage when vestibular symptoms 
are fully developed. That would be about four to five days. 
The vestibular reactions and after-effects of treatment are 
identical to those following labyrinthotomy. The procedure 
has one distinct advantage over labyrinthotomy in that a gen¬ 
eral anesthetic is not required. 

* Polyethylene tubing:, size PE-10, Clay-Adams Co., Inc., 14 E. 25th St., 
New York 10, N. V. 
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In an experiment in which a number of cats were given 
intra-tympanic streptomycin it was found that there was a 
total loss of hair cells in both the vestibular labyrinth and 
cochlea (see Fig. 3). 

PARENTERAL STREPTOMYCIN THERAPY. 

The treatment of patients with bilateral Meniere’s disease 
is a different problem, for here it is imperative that all exist¬ 
ing auditory function be preserved. This is best accomplished 



Fig 4 Organ of Cortt and crista ompullarls of a cat given one Injection 
Into the auditory bum of one half cu ol phjElologu. u saline containing 
gram oi sueptomycm sulfate There was a total loss of hair cells in 
the Inner ear 


by parenteral streptomycin therapy, by which it is possible to 
selectively destroy the vestibular function in both ears and 
save hearing. Previous reports of moderate success from the 
use of streptomycin for Meniere's disease have been made by 
Fowlei', s Hamburger et al., 4 Ruedi 5 and Hanson. 6 My expe¬ 
rience with the drug has more or less paralleled theirs. 

Several of the first patients received three gm. per day for 
part of the treatment period, but in this dosage the onset of 
toxicity was too precipitous to allow for satisfactory control 
of the end result. The ideal quantity was considered to be 2 
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gms. per day, given intramuscularly in two equally divided 
doses, lor this resulted in a more gradual development of toxic 
effect with the desired end-point being reached in two to four 
weeks. The treatment was given for seven to ten days on an 
out-patient status, after which the patients were admitted to 
the hospital where more careful observation was possible. 

The importance of frequent auditory and quantitative cal¬ 
oric testing cannot be over-emphasized. I found no advantage 
in routinely performing both hot and cold caloric tests. The 
minimal caloric tests were used, which were performed by in¬ 
jecting 5 cc. of water at 80° F. against the postero-superior 
quadrant of the eardrum at a rate of A cc. per second, and ob¬ 
serving the nystagmus through illuminated Frenzel glasses in 
a darkened room. The reaction time was recorded 'from the 
end of injection to the end of nystagmus. If there was no re¬ 
action to 80° F. water, then 5 cc. of ice water were used. When 
spontaneous nystagmus existed, the ear on the side opposite 
the direction of the quick component was tested with water at 
a temperature of 118°. 


TABLE III. PARENTERAL STREPTOMYCIN. 


UNILATERAL 

Therapy 
Case Days 

Calorics 

Right Left 


Recurrence 

Follow Up 

1 

21 

Deer. 


t 


57 mo. 

2i 

7 

Lost 

Deer. 

tt 

No 

45 mo. 

3 

3G 

Deer.* 

Lost 

tttt 

No 

37 mo. 

4 

2G 

Lost* 

Deer. 

tt 

No 

29 mo. 

5 

14 

Deer. 

Lost* 

ttt 

No 

28 mo. 

BILATERAL 






6 

24 

Deer.* 

Deer.* 

ttt 

No 

34 mo. 

7 

12 

Deer.* 

Deer.* 

tttt 

No 

14 mo. 

8 

15 

Lost* 

Lost* 

tttt 

No 

12 mo. 

i Given 

3 grams 

per day. Deer. Decreased. * 

Diseased ears. 


For the five patients with unilateral Meniere’s disease the 
streptomycin was discontinued on the first day the ice water 
caloric failed to give a response in the diseased ear. Four of 
these patients experienced a total loss of ice water caloric re¬ 
action in the diseased ear with some preservation in the nor¬ 
mal ear (see Table III). The three patients with bilateral 
Meniere’s disease were treated with the objective of preserv- 
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mg some function m one or both eais. This was accomplished 
in two patients. A lemarkable result was the sustained im¬ 
provement in auditoiy thresholds in five of the eight cases. 
This impiovement was not impoitant for the umlateial cases, 



rip 4 Above Results of minim'll caloric teats of patient with bilateral 
Meniere a disease The tests were performed b> injecting 6 cc of water 
against the eardrum and measuring the time lapse from end of injection 
to end of nystagmus Note that 80* F water was used for 16 daj s after 
which It was necessary to use Ice water to get a response The intra¬ 
muscular streptom>cin Injections were discontinued on the 24th das when 
there was no reaction to Ice water In the left ear and a mild response In 
the right ear Two years and ten months later a slight caloric response 
to Ice water remained In both ears He has had no further dizzy spells 
Below Audiograms showing remarkable recovery of thresholds The 
results were confirmed bj multiple tests on different days both before and 
after treatment 


but for one patient with bdateial Meniere's disease the re¬ 
markable improvement m auditory thresholds was most grati¬ 
fying (see Fig. 4). The lesults indicated that the patients in 
whom some vestibular function was preserved experienced 
less ataxia and yet had an equally successful let ' '- 
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tiginous attacks. The greatest problem encountered in paren¬ 
teral streptomycin treatment was prolonged ataxia. The pa¬ 
tients with the greatest loss of caloric response had the most 
severe ataxia. All eight patients treated by this method were 
discharged from the hospital within one week following treat¬ 
ment. Ataxia was moderately severe for two to three months 
in all cases. Three were unable to perform normally in their 
occupations for nine to 12 months. Most were able to drive 
their autos in two to three months, although one patient re¬ 
quired ten months. They all returned to work within periods 


POST ROTATORY NYSTAGMUS 



Fig. 5. Post-rotatory nystagmus plotted against time for a cat receiving 
200 mgm. per kg. of streptomycin injected intramuscularly in two equally 
divided doses. Post-rotatory nystagmus was measured from tlie end of 
rotation (10 turns in 10 seconds) to tlie end of nystagmus. Streptomycin 
was discontinued on the tenth day. Tost-rotatory nystagmus was absent 
on the twelfth day, and no reaction could be elicited during the following 
two months. On the tenth and ele\enth days there was spontaneous 
nystagmus to the left, so that the turning test to the left was omitted. 
Auditory thresholds for the experimental ear (right), as determined by the 
behavioral method,7 remained normal throughout. The function of the 
left ear was destroyed by a surgical procedure four months before the be¬ 
ginning of the experiment. 


of time varying from two to nine months. All patients have 
been completely relieved of vertiginous attacks, the longest 
follow-up being four years, nine months. Three of eight pa¬ 
tients have had attacks of tinnitus and fullness in the ears sim¬ 
ulating the auditory symptoms existing prior to treatment. 
The undesirable symptoms coincident with total loss of vestib¬ 
ular function subsided gradually, so that after one to two 
years the patients were essentially asymptomatic. 

Parenteral streptomycin therapy is not recommended for 
unilateral Meniere’s disease because an equally effective result 
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can be accomplished by unilateral labyrinth ablation with less 
subsequent vestibular upset. 

Preliminary studies of an experiment in which streptomycin 
was given parenterally to cats has revealed that vestibular 
function can be destroyed and hearing preserved with a good 
margin of safety. Pathological study has revealed destruction 
of the vestibular sensory epithelium and preservation of a nor¬ 
mal organ of Corti* (see Figs. 5 and 6). 

I gratefully acknowledge the generous help of Dr. Roderick 
C. Davison, of Winnipeg, and Mrs. Rosemary Doran, Dr. Joyce 
White and Dr. T. Manford McGee, of Detroit, with the ani¬ 
mal experiments. 
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PAPILLOMATA OF THE LARYNX * 


W. W. Webb, M.D., 

Dayton, Ohio. 

Perhaps no other laryngeal condition has given rise to 
greater diversity of conflicting observations and conclusions 
than has papilloma of the larynx. A study of the literature 
throws surprising light on current theories of etiology and 
methods of treatment. 

HISTORICAL BACKGROUND. 

Surprisingly enough, the condition was recognized long be¬ 
fore the invention of the laryngoscope: sometime during the 
Seventeenth century Marcellus Donalus wrote of laryngeal 
growths describing them as “warts on the throat.” 1 

When, early in the nineteenth century, the Imperial Gov¬ 
ernment of France offered a prize for the best study of croup, 
one far-reaching result was the considerable impetus given to 
the investigation of laryngeal growths. 1 The first case of papil¬ 
loma of the vocal cord reported in the United States was pub¬ 
lished by Cheesman of New York, in 1817the patient died 
without relief. Two decades later Trousseau and Belloc pub¬ 
lished their review of seven cases, the total reported up to that 
time. 4 In 1850, Ehrmann published a complete monograph on 
growths of the larynx, 3 but how many of these were papil¬ 
lomata we are unable to say. 

A landmark was reached in 1866, when Elsberg published 
the first description of the microscopic appearance of laryn¬ 
geal papilloma, 0 but use of the term “papilloma” may be sus- 

1. Selwyn-Brown: The Physician Throughout the Ages, Vol. II. pp 455- 
45$. For full data see Bibliography appended. 

2. Mackenzie: Essay on Growths in the Larynx, pp. 2-5 

3. Broyles: Trans. Am. Acad. OPhth., Jan-Feb, pp. 247-253, 1948. 

4. Selwyn-Brown, op cit., p 457, 

5. Mackenzie; op. cit., p. 5. 

$. Selwyn-Brown: op, cit., pp. 455-457. 

* Submitted as Candidate's Thesis to American Laryngologlcal. Rhino- 
logical and Otologlcal Society, Inc. 1956. 

Editor’s Note: This ms received in The Laryngoscope Office and accepted 
for publication Jan. 20, 1956. 
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pect until at least 1871, when benign growths of the larynx 
were first differentiated and classified in Mackenzie's report 
of 100 collected cases. 7 

RISE OF CONFLICTING OPINIONS. 

There must have been almost immediate and universal unan¬ 
imity as to the symptoms, gross appearance, and histology of 
papilloma of the larynx, since there has been little variation in 
discussions of these matters since the time of the earliest pub¬ 
lished reports; but at that point agreement ceased. Statements 
as to etiology have ranged from a firm belief in either chronic 
irritation,® chronic inflammation, 9 nasal obstruction, 10 or a 
constitutional diasthesis, 11 to a candid admission that the cause 
is yet to be determined; nor is the latter belief the most an¬ 
cient. 12 Between these extremes, enough case reports have 
linked a specific trauma 13 or a particular infection 14 with the 
subsequent development of papilloma to further cloud the pic¬ 
ture of etiology. 

In like manner, authorities have differed greatly on the sex 
preference and the age incidence of this disease. Frequently 
it has been stated that these growths are more common in 
males ; 15 but at least one observer found just the opposite to 
be true in his series of cases, 10 while reports from other sources 
indicate little, if any, sex preference. 17 Many authorities con¬ 
sider the disease primarily one of infancy and early child- 

7. Early writers, such aF Bosworth and Shurly, agree that Mackenzie 
was first to perform this service. 

8. Ehrmann and Horace Greene: cited by Mackenzie, op. cit., pp. 8-9. 

9. Mackenzie, ibid.; also Equen.; Ann. Otol., Bhinol., Laryngol., 50:776- 
782, Sept., 1941. 

10. Lennox Browne: The Throat and Nose and Their Diseases, 5 th ed., 
pp. 650-657. Also, Ingersoll; reprint from The Laryngoscope, Aug.. 1899. 

11. Brose: J.A.M.A. (reprint), 44:874, 1905. 

12. See Babcock: Surg. Clin. North America, 14:201-306, 1934; New and 
Erich, loc. cit., 1934; Ferguson and Scott, New Eng. Jour. Med. 230:477- 
482, April 20, 1944; Green, Med. Jour. Australia, 1:627-628, May 2, 1953; 
Kubin, Canad. Med. Assoc. Jour., 71:572-575, Dec., 1954. 

13. See El Mofti: Laryngeal Polpoid Growths Following Endotracheal 
Anesthesia, Jour. Laryngol. and Otol., 63:759-761, Dec.. 1948. He reports 
eight cases from the literature and adds one. 

14. Ballinger, in Diseases of the Nose, Throat, and Ear, p. 542, noted 
measles to be ‘‘apparently a prolific exciting cause” of laryngeal papilloma. 

15. Opinions expressed by Ballinger, Babcock, and Rubin, in the respec¬ 
tive works or places previously cited. 

16. Ferguson: loc. cit. 

17. New and Erich: loc. cit.; Jackson: Trans. Am. Acad. Ophtholmol. (re¬ 
print), 1921; Holinger et al.: Ann. Otol., Rhinol. and Laryngol., 59:547-o64, 
June, 1950. 
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hood; ls otheis believe it to be chiefly associated with middle 
age;'” and yet a third gioup presents evidence that the symp¬ 
toms of laryngeal papillomata may appear at any age, from 
birth to death.- 0 

Statements about the mortality rate vary widely, too. The 
oft-quoted phrase, “always benign and usually self-limited,” 
is liable to misinterpretation if taken out of context. Jackson 
and Jackson, probably first to use the expi ession, 21 hasten to 
add that neglect to lemove the growths fiom the thioat at 
proper mteivals will endanger a child’s life by reason of as¬ 
phyxia. Ferguson and Scott use almost the same words quoted 
above, but go on to say that the condition is clinically treach¬ 
erous, and cite fatalities. Bosworth, writing m 1892, did not 
considei the presence of “benign tumors of the larynx” any 
menace to life; 220 Ward, wilting more than half a century 
later, implied agieement with respect to adults only when he 
asseited that m the adult the giowth, if completely removed 
does not recur and does not spread ; 2 - b however, this view does 
not seem to be widely shaied at the piesent time. Diametn- 
cally opposed to such sanguinity is the writer who believes that 
in childhood papilloma of the larynx usually has a fatal out¬ 
come," 3 while others assert that in children under five years 
the moitality rate probably exceeds that of cancer of the larynx 
m the adult population. 21 Another writer reports two intract¬ 
able cases in adults, 25 and still others boldly assert that papil¬ 
lomata may recur lepeatedly after lemoval, at any age. 20 


18 Green loc clt, says symptoms are most commonly noted about age 
two, Bradburn The Laryngoscope 51 1105-1113, Nov 1951 says symptoms 
usually appear before age 5 See also opinion of Casult quoted by Roy, 
Ann Otol Zlhlnol and Laryngol 11 482-490 reprint 1902 

19 Tngersoll The Laryngoscope reprint August 1898 also New and 
Erich loc clt and Tebold quoted by Roy, loc clt 

20 Jackson and Jackson Diseases and Injuries of the Larynx on p 361 
report cases, age newborn to 84 years Bosworth A Treatise on Diseases 
of the Nose and Throat Vol II pp 718-720 refers to several congenital 
cases 

21 Op clt p 362 

22a Op clt. p 716 

22b Ward and Hendrick Diagnosis and Treatment of Tumors of Head 
and Neck, p 596 

23 Zalin Jour Larjngol Otol 62 621-626 Oct 1948 citing Holding 
1929 

24 Ferguson loc clt and Zalin loc clt both citing Crow e and Brelt- 
stein, 1922 

25 Cohen South Med Jour 26 621 625 July. 1933 

26 Equen loc cit also Amarante A M A At-ch Otolaryngol 58 94-95 
July 1953 
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- s to the possibilities of malignant degeneration, \veapt.; 
lom a r* S( l u >eUng lack of agreement. The tendency of pap?? 
to be*° ^ ^ * mynx ^°' vnr( l malignant change is variouslysii 
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essentia! natuie of laryngeal papilloma may explain the con¬ 
flicts found m the vanous accounts of the disease 

This papei will leview the theones of etiology and the prin¬ 
cipal methods of treatment of laryngeal papillomata and at¬ 
tempt to evacluate antibiotic therapy of the disease, with par¬ 
ticular reference to aureomycm 

DEFINITION 

Stedman’s Medical Dictionary, 18th edition (1953), defines 
papilloma as “A circumscubed overgiowth oi hyper trophy of 
the papillae of a cutaneous oi mucous surface, the papil¬ 
lomata include warts, condylomata, cutaneous horns, and var¬ 
ious polypi ” 

It is generally agreed that laiyngeal papilloma aie benign 
papillary masses spnngmg from a small base, may be single 
or multiple, and may occui m any pait of the larynx s * 

HISTOLOGY. 

It is also generally agreed that papilloma anse fiom the 
squamous epithelium, that then cells aie well differentiated, 
that they do not invade the stioma or extend below the base¬ 
ment membiane, and that then core consists of a rather vas¬ 
cular connective tissue Lipschutz sometimes found inclusion 
bodies in the epithelial cells 33 

Many investigators point out that while papillomata m chil¬ 
dren and m adults have identical chaiactenstics, microscopi¬ 
cally, yet their clinical behavior differs, 53 but as to the natuie 
of that diffeience there is not complete accord Broyles as¬ 
serts that in adults the giowths occui singly, and that while 
then complete lenroval lesults in a cuie, the unoperated papil¬ 
loma may become malignant Amarante feels that, m the 
adult, papilloma is unpiedictable, it may be cuied by a single 
lemoval, oi may lecur repeatedly Ward is convinced that in 
adults the completely removed papilloma does not recur and 
does not spiead Amarante expects lecunence during child- 

32 Bibcock Ioc cit 

33 Cited by Ferguson loc cit 

34 Broyles Bull Johns Hopkins Hosp 66 319 322 Maj 1940 also Boles 
The laryngoscope 53 101 111 Feb 1943 Ward and Hedrick op cit pp 
o9C 59T 1950 
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hood, but recommends removal only to facilitate respiration. 
Broyles expects multiple growths in children and implanta¬ 
tion on adjacent sites; he does not find extirpation satisfac¬ 
tory in children. Both Amarante and Broyles anticipate dis¬ 
appearance of the growths at puberty, and in this Ward con¬ 
curs. 


GROSS APPEARANCE. 

Seen through the laryngoscope, papillomata are characteris¬ 
tically mulberry-like masses with a nodular surface. They 
vary in size from the tiny, asymptomatic “millet seed” which 
is occasionally discovered incidentally or at autopsy, to fungat¬ 
ing masses larger than an olive. They may pi'oject from the 
mucosa of the cords, the anterior commissure, or anywhere 
else; the anterior third of a vocal cord is a common site for 
these growths. 

In color they range from grayish-pink or yellowish-pink to 
an angry red when engorged. In the latter state they have 
been thought to be less amenable to treatment. 30 

SYMPTOMS. 

Symptoms of papilloma result from alterations of the laryn¬ 
geal function which cause changes in respiration and phona- 
tion. Usually phonation is first affected; there is an alteration 
in the quality of the voice, followed by a hoarseness which 
progresses to complete aphonia. In the meantime the respira- 
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death from asphyxia during a choking fit at the dinner table, 
without any prior manifestation. 30 In other instances, laryn¬ 
geal papillomata have been first revealed at autopsy, after 
death from totally different causes. 

Repeated upper respiratory infections, so frequently asso¬ 
ciated with laryngeal papilloma, are a characteristic result of 
interference with normal function. The child who has a series 
of “colds,” and also demonstrates either hoarseness or an al¬ 
teration in phonation, should be suspected of papilloma. 

DIAGNOSIS. 

Diagnosis is made by both indirect and direct laryngoscopy,’ 
and confirmed by histological examination of the removed 
tumor mass. In differential diagnosis the age of the patient 
helps decide which alternative diagnoses must be ruled out. In 
the adult one must consider the possibility of carcinoma, leu¬ 
koplakia, hyperkeratosis, tuberculosis, and syphilis. With chil¬ 
dren one must think of congenital anomalies, such as webs 
and cysts, and of laryngeal stridor. Holinger states that 
polyps, vocal nodules, “screamer’s nodes,” and chronic laryn¬ 
gitis are common to both age groups, and these conditions, 
too, must be ruled out. 


ETIOLOGY. 

Chronic Irritation. 

Probably the earliest theory of etiology which still has its 
adherents is that expressed by Bosworth in 1892,” and by 
Browne even earlier. 38 They believed that papilloma of the 
larynx is the result of chronic irritation. Browne traced more 
than half of a series of 26 cases to over-use of the voice. More 
convincingly, in a series of 300 cases FauveP found the great¬ 
est incidence among those whose work required special or ex¬ 
cessive use of the voice, such as ministers. 

While apparently accepting this theory of etiology, Bos¬ 
worth also pointed out that not even a normal amount of func- 

56. Ibid. 

37 OB. cit., pp 717-718. 

38. Cited by Bosworth, op. cit., p. 717. 

39 Ibid. 
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tional activity is necessary to produce the growth, and he 
cited Mackenzie’s case of papilloma in the larynx of a deaf- 
mute. 

Later Lennox Browne voiced the opinion that chronic nasal 
obstruction is an important “pre-disposing local cause” of 
papilloma.- 10 With this Ingersoll agreed, as did Ballinger, some 
years later. 41 

Chronic Infection. 

Shurly presented another theory. 42 He expressed the then 
current opinion of Mackenzie, Cohen, Semon, and Sajou by 
indicting “chronic laryngeal catarrh” as the “principal etiologi¬ 
cal factor” in producing papilloma. These men pointed to the 
almost constant respiratory infections present in many cases 
of papilloma, and interpreted that infection as the most prob¬ 
able cause of the growth, whereas more l-ecent writers have 
concluded that such infection is moi'e probably the result of 
the impaired l'espiratoiy drainage induced by the obsti'ucting 
growths. 43 

The much earlier suspicion that lues is the antecedent of 
papilloma was discounted at the beginning of the Twentieth 
century. Mackenzie 41 went so far as to assert that both syph¬ 
ilis and tuberculosis "exei-cised an antagonistic influence on 
the development of new growths,” including papillomas of the 
larynx, but Ballinger reasoned that any systemic infection 
would lower body resistance and thereby be more likely to 
pave the way for the development of papillomas. 

Ballinger seems to have favored the theory of an infectious 
origin of the disease, specifying measles as an “exciting 
cause.” Whatever influence he attributed to mouth breathing, 
or to other “local mutants,” seems to have been on the basis 
of such an irritant pi’epainng the soil for a more favorable 
growth of the l'esponsible infection. 


40. Op. cit., pp. 650-657. 

41. In 1911. 

42. A Treatise on Diseases of the Nose and Throat, 2nd ed., pp. 564-565, 
1905. 

43. Rubin: loc. cit. 

44. Cited by Ballinger, op. cit., p. 542. 
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Vhtts. 


More recently we have observed the rise of a new theory: 
the hypothesis that a viral agent is the chief cause of laryngeal 
papilloma has been repeatedly tested and seems to be gaining 
acceptance. 

Diseases now known to be caused by a virus were recog¬ 
nized hundreds of years ago, but their etiology was not sus¬ 
pected until a Russian scientist stumbled on a part of the mys¬ 
tery while studying the plant disease called “tobacco mosaic,” 
in 1892.” He found that the infectious agent was in the juice 
of the plant, 40 and was filterable; but he failed to recognize 
the significance of his experiments, and it remained for the 
Dutch scientist, Beijernick, to realize that a new disease-pro¬ 
ducing agent, different from bacteria, had been discovered. 

During the past decade, viruses have been subjected to much 
careful research. Many earlier concepts are now being dis¬ 
carded. while others are under scrutiny; but certain outstand¬ 
ing characteristics of viruses appear to be verified. 

From our point of view, the most important of these are:” 

1. Viruses are able to pass through filters which hold 
back the smallest known bacteria. 

2. Viruses are parasites at the cellular level. 

S. Viruses are able to multiply with astonishing rapid¬ 
ity, but only within the living cells of certain susceptible 
hosts. 

The most generally accepted criterion of a virus is that it 
can be transmitted by a cell-free filtrate.” 

The first recognized virus disease of animals was foot and 
mouth disease. Soon it was proved that a virus causes certain 
types of tumorous growths in fowl, and later this same agent 

45 Stanley Recent Ad\ances In the Study of Viruses, Science in 
Progress, ed by Risers, First Scries, pp. 78-111. 

4G Cf obsenations of Hubbard, Boies, and Kirchner, referred to in this 
ms, p 15 

47. Burrows et a!.: Textbook of Microbiology* 16th ed, pp. 713-735. Fro¬ 
bisher: Fundamentals of Microbiology, 5th ed, pp 61-64 Stanley: loc, 
clt, pp. 80-83. Greenstem and Haddotv: Advances In Cancer Research. 
Vot II. 1954, p 405 

i8 Burrows' op cit, p 715. 
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was demonstrated to cause some forms of growths in animals 
as well. 

As early as 1891 it was observed that contact with the cut 
surface of a common wart on the hand produced similar le¬ 
sions on the contacting skin. 49 Experiments made by Variot 
in 1893, and by Judassohn in 1894, supported the hypothesis 
that some agent in the blood from verruca was capable of 
transmitting the growth from one host to another. Encour¬ 
aged by these observations, Udo J. Wile made a series of 
experiments from which he concluded that warts can be pro¬ 
duced by a virus which will pass through a Berkefeld filter. 50 

It had long been suspected that papilloma of the larynx, 
genital warts, and common verruca are all manifestations of 
the same pathological phenomenon, for as early as 1853 Buck 
had noted their similarity. 51 This suspicion was given strong 
support in 1923 when Ullman successfully innoculated the 
vaginal membrane of a dog with laiyngeal papilloma, using 
bacteria-free filtrate. 50 His experiment simultaneously pre¬ 
sented convincing evidence that genital warts and laryngeal 
papilloma are of the same etiology, and that a virus is respon¬ 
sible for both. 

In the meantime, Hubbard 53 noted evidence of contact re¬ 
production in “warts, bladder polyps, and laryngeal papil¬ 
lomas.” He pleaded for extreme care and gentleness in the 
handling of these growths warning strongly that “the very 
juices of the neoplasm may be the agency of transplantation.” 

Boies, 54 favoring the viral theory, added, “It has been my 
clinical impression that the rapid appearance of papilloma 
in the trachea of a small child after scalping off multiple laryn¬ 
geal growths was probably the result of expressing secretion 
from these growths in my efforts at removal.” 


•49. Wile and Kingery: J. A. M. A.. 73:970-,972, Sept. 27. 1919. 

50. Ibid. Also, Warren: Warts; Verrucae, Viral and Rickettsial Infec' 
tions of Man, 2nd ed., ed. by Rivers, p. 669. 

51. Trans. Amer. Med. Assoc, (reprint), 6:510-535, 1S53. 

52. Boies: loc. cit. 

53. Hubbard and Galbraith: Arch. Otolaryngol., 1:70-78, Jan., 1925, 

54. Writing in 1943. 
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Eight years later Kirchner 55 voiced a similar thought, say¬ 
ing that trauma, “even sponging with gauze,” seemed to 
spread the growth. He observed that the majority of exten¬ 
sions were found along the line of previous instrumentation. 

Ferguson, reporting on his series of cases in the following 
year, admitted that a filterable virus might be a cause of papil¬ 
loma but felt that not enough evidence had yet been presented 
to prove the point beyond dispute. 

Zalin, writing a few years later,“ accepted the virus theory 
and advanced the hypothesis of antibody immunity to account 
for spontaneous remission before puberty. With respect to 
that regression of the growths which has so often been ob¬ 
served at puberty, he suggested, “it is highly possible that 
the mature epithelium presents a barrier to virus activity not 
present in the immature tissue.” 57 

As more became known about the behavior of viruses, the 
theory of viral etiology gained adherents. Holinger accepted 
it, modified by a recognition of the probable influence of hor¬ 
mones, much in the manner expressed by Zalin, and based a 
new therapeutic regimen upon that assumption. 55 

By 1952, Joel Warren was able to assert: “It has been defi¬ 
nitely shown that an agent filterable through Berkefeld can¬ 
dles of all grades of porosity is responsible for warts. . . . 
Furthermore, most workers believe that a single etiological 
agent is responsible for the different types of warts men¬ 
tioned.”'” In his list of warts, Warren specifically includes 
laryngeal papilloma; we are reminded of that ancient descrip¬ 
tion, “warts in the throat.” 00 

Green agreed with Holinger as to etiology, and reported a 
case 01 treated successfully by Holinger’s method. By 1954 
Rubin 07 felt justified in stating that the viral theory of etiol¬ 
ogy is now favored by the majority of authors. 

55 Lari ntfoscope 61 1022-1029, Oct, 1951 

56 In 1948 

57, See discussion under Medical Treatment, this ms. p 25 

58 His theories and methods are discussed in this mi, p 28 

69 Warts Verruca, in Viral and Rickettsial Infections of Mm edited 
by Thomas M Rivers 2nd ed p 669 

CO This ms, p 1 

61 Loc clt, 19*13 

82 LoC clt 
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FORMS OF TREATMENT. 

Before the invention of the laryngoscope, any recognizable 
papilloma probably was of considerable size and required he¬ 
roic measures. Removal usually was accomplished through an 
incision made in the neck, though Bosworth reports that at 
least four workers had successfully removed laryngeal papil¬ 
loma through the mouth, prior to 1892. More commonly, tra¬ 
cheotomy alone was done, and that only when respiration be¬ 
came greatly embarrassed. There were so many early in¬ 
stances of spontaneous regression of the growth that Ballin¬ 
ger wrote, in 1911, “Like warts on the skin, papillomata of 
the larynx come and go without any apparent reason.” 03 This 
characteristic of the disease may explain why so many differ¬ 
ent forms of treatment have been inaugurated, used success¬ 
fully by one or two men, and then tried without benefit by 
later workers. It also makes the evaluation of any form of 
treatment extraordinarily difficult. 

Since various combinations of methods have been used, we 
shall consider treatment under the headings of Surgical, Phys¬ 
ical, and Medical, according to the type which predominates 
ima given regimen of therapy. 

Surgical. 

From ancient times, when purely mechanical limitations 
may have dictated the method of treatment, tracheotomy has 
been a favorite procedure, not only as an emergency measure 
but also as a primary treatment for laryngeal papilloma. Roy 
early (1902) expressed a conviction that voice rest, obtained 
by tracheotomy, provided the best possible therapy, particu¬ 
larly in children. Brose, as well as other of Roy’s contempo¬ 
raries, agreed with that view, as do such modern writers as 
Zalin (1948), Ward (1950), Gorrell, 04 and Amarante (1953). 

On the other hand, New, 85 McKinney, 00 and Ferguson 
(1944) saw no benefit in tracheotomy save as a temporary 
emergency measure. The hazards of dependence on trache- 

63. Op. cit., p. 545. 

64. Canad. Med. Assoc. Jour., 67:425-427, Nov., 1952. 

65. Ann. Otol. Rhinol. and Haryngol., 30:631-636, Sept., 1921. He men¬ 
tions a woman age 22, whose larynx was filled with papilloma and who 
had worn a tracheotomy tube since age 2. 

66. Memphis Med. Monthly., reprint. Sept., 1915. 
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otomy as a routine therapy have been pointed out. First, sole 
reliance on tracheotomy may mask extensions of the disease 
which are incompatible with life, as in the case reported by 
Kirchner.' 7 Second, unless the patient is closely and continu¬ 
ously supervised by a competent person, the tracheotomy can¬ 
nula may become clogged Or dislodged, or asphyxia may result 
from clumsy attempts to change the cannula at home. Deaths 
from such causes have been reported by Hitz/ 3 Gorrell/ 0 
Buck/" and others. Third, malignant degeneration may take 
place undetected, as in the two fatal cases reported by Walsh/ 1 
One child wore a tracheotomy tube continuously from the age 
of 34 months until death from unsuspected malignancy at the 
age of 12; the other patient had continuous tracheotomy from 
age 3 until death from malignancy at age 11. 

Forceps removal, repeated as often as necessary, probably 
has more adherents than any other method of treatment. 
Brose” recommended endolaryngeal removal in conjunction 
with tracheotomy. Jackson” reminded us that the disease is 
“self-limiting” in children, and predicted recurrences until the 
"time limit” is reached, no matter what form of treatment is 
employed; therefore, he recommended scalping off the project¬ 
ing parts as often as is necessary to maintain an adequate 
airway, enjoining care that the normal tissues be not injured. 
Cohen 71 felt that surgical extirpation is the best method for 
adults as well as for children, asserting that a single proce¬ 
dure often suffices, but that two or more sittings may be re¬ 
quired if the giowth be multiple. Babcock 75 agreed. Broyles 70 
felt that endoscopic removal is best at all times for adults, but 
effective for children only if accomplished during a period of 
either quiescence or regression, as determined by observation. 
Equen 7 ' preferred removal “flush with the surface” for chil¬ 
dren. Ferguson 73 thoroughly agreed with Jackson. 


67 loe cit 

68 Am Joui "Path (jeprint), 8 333-338 1938 


69 loc cit 1952 

70 loc cit, 1853 

71 Laryngoscope, 60.1110-1124, Xov, 1950 

72 Paper published In 1905, the follow Inp dates are slxen to show con¬ 

tinuity* 73 Paper published In 1921; 74 Paper published in 1933. 75 Paper 
published In 1931, 76 Paper published in 1941 77 Paper published in 

1941, 78 Paper published In 1944, 79 Paper published in 1951: 80 Paper 
published in 1954 
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Harris 70 reviewed 116 cases, some treated by surgery and 
some by X-ray, and concluded that in the groups under his 
observation, surgery had given the better result. Rubin 80 
stated that the treatment of choice, at any age, is forceps re¬ 
moval, repeated as often as necessary. The most recent opin¬ 
ion we have seen, that of Putney, published in 1955, expressed 
strong preference for surgical removal alone, mainly because 
such procedure permits repeated examination by the patholo¬ 
gist throughout the course of the disease, which this author 
regards as always potentially malignant. 

To present just one opinion on the opposite side, we note 
that Hollingsworth 81 objected a few years ago that surgical 
removal requires “long hospitalization and repeated instru¬ 
mentation,” and advocated instead a form of medical treat¬ 
ment, which will be discussed later. 

Physical Treatment. 

In 1921, New repoi-ted on a series of 26 children seen at 
Mayo’s over a period of six years. These patients, many of 
whom had repeated surgical excisions and/or tracheotomies 
previously, were treated with radium, under general anes¬ 
thetic, using the Lynch suspension apparatus. These treat¬ 
ments, given at intervals of six to eight weeks, varied in num¬ 
ber from one to six, and were sometimes supplemented with 
external radium. The patients ranged in age from 10 months 
to 12 years. He discounted nine cases for various reasons, 82 
found improvement in six who still required further treat¬ 
ment, and reported a clear larynx in 11 of the group. The ex¬ 
act length of follow-up at the time of the repoi’t is not speci¬ 
fied. This author found none of the previously deplored com¬ 
plications attendant upon radiation therapy; however, it is in¬ 
teresting to note that in a paper presented some years later, in 
1938, he expressed a preference for diathermy. 

Foster, 8 " while insisting upon the necessity for tracheotomy 
in every case, recommended careful X-radiation as an adjunct, 
specifying that the “improved methods” of X-ray be used. His 

81. Hollingsworth et al.: Arch. Otolaryngol., 52:82-87, July, 1950. 

82. One died after emergency tracheotomy, one died at home for want of 
tracheotomy, four did not complete the course of treatment, two were 
“unable to return,” and one was lost to follow-up. 

83. South. Med. Jour., 26:625-630, July, 1933. 
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report was concerned primarily with children, but about the 
same time Cohen also expressed approval of X-ray after sur¬ 
gery for adults, if done with great care, though he preferred 
excision alone for both age groups. 

About ten years later, Salinger'* condemned irradiation as 
“dangerous to children and valueless to adults;” he reported 
arrested development of the larynx of a child following irrad¬ 
iation. He considered such a result an inherent danger of ir¬ 
radiation, and concluded that the procedure had already been 
generally discarded. 

Diathermy was- advocated by Hubbard as early as 1925, 
and 13 years later by New and Erich. These men felt that 
"the juices of the neoplasm” were a means of its spread, and 
hence preferred a bloodless method of treatment. Their rea¬ 
soning was based on the same observations which later led to 
annunciation of the viral theory of etiology." 

Medical Treatment. 

Attempts at medical methods of conquering laryngeal papil¬ 
loma began at a fairly early date. Delevan, 85 Roy," Kyle," 
and Stuchey" independently reported success in the treat¬ 
ment of adult cases from local applications of alcohol, usually 
in conjunction with tracheotomy; but others used this method 
without benefit. Though approving alcohol, Roy expressed be¬ 
lief that the voice rest provided by the concomitant tracheot¬ 
omy was the better part of the therapy. This author also noted 
spontaneous cure in a 9-year-old girl after surgery was un¬ 
avoidably delayed; her only treatment was repeated swabbings 
with cocaine, to which he attributed no curative power. 

Shurly M is reported to have used Thuja Occidentalis with 
good results; Ballinger recommended arsenic as the best of 


84. Ann. Otol., Rhinal. and Laryngol., 51:273-277. March. 1942. 

85. See this ms., p. 15 ff. 

S6, Cited by Ballinger, op. cit. f p. 544; strength not given. 

87. loc. cit., 1902; daily applications, strength not specified, were fol¬ 
lowed by regression of growths; no details. 

88. A Textbook of Diseases of the Nose and Throat. 4th ed.. 1907, pp. 
221-224. He reported "injections of pure alcohol into these benign growths 
are highly beneficial/* 

89. Tr. Am. LaryngoL, Rhinol. and Otol, Society (reprint), 1913. He 
recommended alcohol of Increasing strength dally, indefinitely. 

90. Cited by Ballinger, op. cit., p. 544. 
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internal remedies, but gave no details. Katz 01 advised local 
applications of magnesium oxide after excision, to discourage 
regrowth. A variety of other local medications are mentioned 
in the literature, but none seems to have gained a wide or 
lasting acceptance. The search for a more effective treatment 
continued. 

In the meantime, the observation that the papilloma of 
childhood tended to disappear at puberty gave rise to a theory 
of hormonal relationship, and pointed the way to experiments 
with estrogens to ameliorate and/or reverse the course of the 
disease in children. 

Te Linde and Brawner 93 had demonstrated that the vaginal 
mucosa of young girls could be quickly altered from the sim¬ 
ple, infantile type to the stratified adult type of squamous epi¬ 
thelium, thereby making it more resistant to infection. 

The question then arose, since papilloma of the larynx tends 
to disappear at puberty, would a forced change to adult type 
epithelium hasten this disappearance? Turning to the hor¬ 
mones, Holt 03 experimented unsuccessfully with testosterone; 
in his subjects, secondary sex characteristics immediately ap¬ 
peared, but the papillomata were not affected. 

Broyles then began treatment of five patients with estrogen, 
resorting to surgical removal of the growths as necessary. His 
patients in this series were 5 to 7 years old, and all had been 
previously treated elsewhere, usually by repeated surgical re¬ 
moval. In each instance, Broyles 01 was able to report a normal 
voice and a clear larynx within periods ranging from two 
months to one year after the first of a weekly series of applica¬ 
tions of Amniotin. Four of these patients had been followed 
for approximately one year at the time of his report, and no 
return of symptoms had been observed; but in 1944, Fergu¬ 
son reported a trial of Amniotin on a single case with no suc¬ 
cess. It is not known whether or not the dosage and duration 
of treatment were identical with those employed by Broyles. 


91. Cited by New and Erich, 1938. 

92. Am. Jour. Obst. and Gynec., 30:512-523, Oct., 1935. 

93. Cited by Broyles in 1940. 

94. Paper published in 1910. 
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In 1948, Zalin reported treatment of three patients with 
Organon, supplemented in one instance with Stilbestrol. He 
felt that this "method was successful, in that the lumen was 
cleared by the treatment, and in two cases lemained clear for 
the three-year period up to the time of his report; the third 
case was still under treatment. 

Ward, in 1950, reported that local applications of Amniotin 
seemed to hasten the change from infantile to adult type epi¬ 
thelium, and that once such a change was accomplished the 
growth could be completely excised without fear of recurrence. 
In this there is an echo of the earlier observation that in chil¬ 
dren the surgical extirpation of papillomata is not successful 
unless the growths have reached a stage of quiescence or re¬ 
gression. 

Opposed to those who found hormonal therapy effective, 
Hollingsworth 91 noted that Amniotin had been used without 
relief in one of the cases which came to his attention, and as 
recently as 1953, Amarante regarded hormonal treatment as 
wholly unsuccessful. 

In the meantime, Hollingsworth and associates had begun 
to study the problem from the viewpoint of comparative his¬ 
tology. They remarked upon a previously-discovered similar¬ 
ity between venereal papilloma (verruca acuminata) and 
laryngeal papilloma, both in histologic appearance and in 
tendency to recur. 3 * They appear to have disregarded the ear¬ 
lier work of Tillman and of Wile, though the conclusions of 
both tended to support Hollingsworth’s theory. Noting that 
venereal papillomata had been treated successfully with resin 
of podophyllum, 97 they began experimenting in the treatment 
of laryngeal papilloma with the same preparation, which is 
said to have the property of arresting mitosis. These work¬ 
ers also observed that it immediately caused neoplastic tissue 
to turn gray in color. 


95 Paper published In 1950 

*>6 Eggleston and Wolff Hi^topathology of the Ear, Nose, and Thro**. 
1947, cited by HoUinssw orth 

97 I IV Kaplan* Condylomata Acuminata* Ncu Orleans Med and 5artf 
Jour. 91 388-390. Feb. 1942, cited by Hollingsworth and not included l" 
the appended bibliography. 
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Reporting on a series of five cases, each of which had been 
subjected to various other prior treatments 08 without improve¬ 
ment, Hollingsworth concluded that repeated weekly topical 
applications of a 10 to 15 per cent solution of podophyllum in 
95 per cent alcohol, over a period of several weeks, resulted 
in regression, if not total disappearance, of the papilloma. 
After the first three or four treatments he lengthened the in¬ 
terval between treatments, as the situation indicated. He also 
removed the growths surgically as often as seemed necessary 
and found that the continued use of podophyllum progres¬ 
sively facilitated subsequent removals. It is interesting to note 
his comment on the use of antibiotics: “prolonged courses of 
treatment with penicillin, streptomycin, and Aureomycin ap¬ 
parently have no effect in inhibiting the growth of laryngeal 
papilloma.’’ 

Hollingsworth’s criticism serves as a back-handed introduc¬ 
tion to the most recent form of medical treatment, the anti¬ 
biotics. 

The use of antibiotics in treatment of laryngeal papilloma 
was the inevitable result of increasing interest in the viral 
theory of etiology. When the specificity of Aureomycin for 
certain virus infections had been demonstrated, Holinger 00 
was probably first to report its successful application to papil¬ 
loma of the larynx. In 1950 he reviewed a series of seven 
cases which he had found amenable to Aureomycin. This he 
had administered in dosages of 25 to 50 mm. per kilogram of 
body weight, depending upon the individual condition, over 
periods of from two to four weeks, following excision; in three 
instances he gave a second course of Aureomycin over a three- 
week period. The results were encouraging, and he remarked 
that the larynx appeared smoother than when surgery alone 
was used. Because of the small number involved and the com¬ 
paratively brief span of time which had elapsed since treat¬ 
ment, he felt that it was too early to draw firm conclusions at 
the time of his first report. A year later he was able to add 

OS. Prior treatments in each of the five cases were: a. Surgical excision 
and tracheotomy; Amniotin spray, hut strength, frequency, and duration 
of treatment not specified, b. Aureomycin, sulfadiazine, and penicillin for 
associated septicemia, given over 16-day period; unspecified dosage, c. Tra¬ 
cheotomy and Amniotin. unspecified dose; repeated courses of penicillin and 
streptomycin for recurrent respiratory infection; unspecified dosage; d. Sur¬ 
gical removal, twice, e. Surgical removal; repeated tracheotomy; radia¬ 
tion; hormonal therapy, no details. 

99. loc. cit., 1950. 
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two more cases to his list of those successfully treated and to 
bring the previously-treated cases up to date. 100 In three of 
the first group he had obtained a clear larynx, and there was 
obvious regression of the growths in the remaining four. 

A few followed Hollinger’s lead at once. Green 101 soon re¬ 
ported a case in which use of Aureomycin brought about a dra¬ 
matic disappearance of the papillomata in the larynx of a 
3-year-old boy. The child had previously required many re¬ 
movals of the growth, and repeated tracheotomies. Finally he 
was given 200 milligrams of Aureomycin every six hours over 
a period of ten days. Regression of the growths was apparent 
within a few days, and at the end of three weeks his larynx 
appeared entirely free of papillomata on dirct laryngoscopy. 
He had been followed for two years at the time of the report, 
was in good health, with good voice, and a larynx which still 
appeared "perfectly clear - .” 

McCart 101 reported the case of a boy, age 10, who suffered 
from dyspnea and required immediate tracheotomy. He had 
manifested symptoms of laryngeal papilloma for three years 
and had been treated with radium beams elsewhere. He was 
now given a course of Aureomycin, 101 which brought about re¬ 
lief of his symptoms and seeming regression in the growths; 
but within a few months he was readmitted with evidence of 
malignant degeneration, and soon died of massive pulmonary 
hemorrhage. 

Shortly after Holinger’s first report on his results from 
Aureomycin, Bradbum 10 * published an account of the success¬ 
ful treatment of four patients with Terramycin. This group 
was comprised of three children and one adult, and had pre¬ 
viously been treated elsewhere. After excision of the growths, 
Bradbum administered Terramycin, in doses of 50 mgm. per 
kilogram of body weight, daily for two months or more. In 
all four cases he found the response to be both immediate and 
gratifying, but at the time of his report, no case had yet been 
followed for more than six months. 


100 Aim Otol, Rhinol and Larjngol, 60 496 (reprint), June, 195L 

101 Ioc clt paper published In 1953 

102 Ann Otol, Rhinol and Laryngol. 63 498-499, June, 1954 

103 Dosage not specified 

104 loc cit, paper published In 1955 
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Opposed to these instances of successful treatment with 
antibiotics is Putney’s conclusion that any improvement which 
has seemed to result from antibiotic therapy has in reality 
been due to the elimination of co-existing infection, and not to 
any successful attack upon the growth itself. 

DISCUSSION. 

Other observers have already commented that the continu¬ 
ing variety of treatments offered laryngeal papilloma indi¬ 
cates that the most effective method has not yet been found. 
It is amazing that so many workers have reported success 
with a given foi-m of treatment, only to have later writers con¬ 
demn it as unsound or ineffectual, a sequence of events many 
times repeated in the literature of this disease. 

Possible explanations for this rather strange situation occur 
to the reader: 

1. In some instances, the beginning of the treatment may 
have roughly coincided with the x-egressive phase of the dis¬ 
ease, as suggested by Jackson in his paper of 1921. 

2. While clinical manifestations and gross appearance of 
the growths are essentially the same, there may exist unsus¬ 
pected differences in etiology which account for the valuations 
in i*esponse to treatment. Even assuming that all laryngeal, 
papillomata ai'e of viral etiology, there is yet room for diffei’- 
ence in the particular virus responsible in each of several dif¬ 
ferent cases, particularly in different age groups, and prob¬ 
ably even within the same age group. As investigation pro- 
gi'esses, it becomes more and more apparent that the viruses 
offer an unexpectedly wide field for study and that their un¬ 
inhibited behavior, their l'esponse to medication, and even 
their size is subject to infinite variety. 

3. Over the yeai’S, and pei'haps even at the present time, 
there have been some differences in pathological nomenclature. 
This is of especial importance in accounting for diffei’ences of 
opinion as to tendency toward malignant degenei'ation. 

h. In view of the comparatively low and now declining inci¬ 
dence of the disease, no one worker has had opportunity of 


105. loc. cit., 1955. 
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observing response to a single therapeutic regimen in a large 
series of cases of any one age group. This has inevitably led 
to the formation of at least tentative conclusions on slighter 
evidence than is usually considered desirable; therefore we 
have of necessity approached the problem of treatment in a 
somewhat empirical manner. 

Etioloyy. 

The bulk of present evidence appeal's to favor the theory 
of viral etiology; however, we are reminded that this does not 
instantly provide a specific form of control, but rather opens 
the way to a new field of speculation and a comparatively un¬ 
explored method of treatment. In a sense we do not "know” 
nearly so much about viruses and their responses today as we 
did a few years ago, and perhaps our most important recent 
advance is a realization of this very lack of knowledge. 

Incidence of the disease appears to be declining rapidly. 
Cunning postulates that improved nutrition is the principal 
cause, since the lower rate was apparent before common use of 
the antibiotics. If his hypothesis be true, it might be regarded 
as another bit of evidence to support the viral theory of etiol¬ 
ogy, since adequately nourished tissue would seem less liable 
to infection. 

Varied Response to Antibiotic Therapy. 

In reviewing the literature it appears that in instances 
where treatment with antibiotics has been followed by an ob¬ 
vious and continued regression of symptoms, or by complete 
disappearance of the papillomata, the dosage has been both 
massive and long-continued, by conventional standards. In 
the available reports of cases where the antibiotics have been 
found disappointing, the strength and extent of dosage has 
often not been specified, but we strongly suspect, from our 
own observation, that it has been uniformly inadequate. 

In five cases which have come to our personal attention i f 
appears that only massive doses have an inhibiting effect cr 
the growths, and that lasting benefit results only if the mem- 
cation is continued over a comparatively long period of ti ie; 
a period of weeks, rather than hours, of months rather than 
days. 
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To illustrate, note that in Case I of the appended series of 
Case Reports, when conventional doses of antibiotic were 
given there was no appreciable change in the frequency with 
which the larynx refilled with growths; when the dosage was 
increased by 50 per cent the intervals between surgery were 
doubled; treatment with massive doses of Aureomycin over a 
period of weeks was followed by an immediate regression of 
symptoms and obviated the need for further surgery. The age 
of this patient, 53 years when first seen, discounts any pos¬ 
sible hormonal influence. 

In Case Report II, note that conventional doses of Dura- 
cillin in a 19-months-old boy had no appreciable effect on the 
papillomata, but massive doses of Aui-eomycin brought about 
almost immediate diminution of the growths. 

In Case Report III, the patient's history included numerous 
attempts at removal, each of which resulted in regrowth. 
After one course of massive Aureomycin therapy there was a 
regression and an eventual disappearance of the papillomata. 
Thereafter the difficulty arose from the considerable amount 
of scar itssue which had accumulated over the years because 
of the repeated surgery, a result which argues well for the 
need to eliminate as many surgical procedures as can be 
omitted with safety, and to safeguard normal tissue as much 
as possible. 

In Case Report IV, we find that it had been necessary to 
remove the growths at intervals of decreasing length until 
massive Duracillin therapy was begun. The next interval was 
three times the length of the greatest previous period between 
surgical procedures, but the growths still i-etumed. Then 
massive Aureomycin therapy was instituted, and within 30 
days the papillomata had definitely diminished in both number 
and size. The patient at that time was 3 years old. Aureomy¬ 
cin was continued and repeated lai’yngoscopic examinations 
verified the regression of the growths over a period of one 
year. At that time the cords appeared more smooth than is 
usually the case when only surgery is employed. 

Case Report V shows much the same picture. When first 
seen, this 2-year-old child presented a glottis well filled with 
papillomata. After extirpation of the growths, massive doses 
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of Duracillin were given for only three days. A diminution 
of symptoms resulted, so that the intervals between surgery 
were lengthened; but when massive Aureomycin therapy was 
begun, approximately a year after the patient was first seen, 
there was an almost immediate disappearance of symptoms, 
and after three months of Aureomycin, no papillomata could 
be seen on direct laryngoscopy. 

Observations of only these five cases obviously cannot be 
offered as conclusive evidence of the efficacy of Aureomycin in 
the treatment of laryngeal papilloma; however, it will be re¬ 
membered that in each of these cases an obvious regression 
of symptoms began only after massive doses of antibiotics, 
and that continued relief resulted only after massive doses of 
Aureomycin over a considerable length of time. In none of 
these cases could puberty have been a factor. Nor have other 
cases of the same age groups followed this same pattern of 
response, in our experience, when treated by either surgery 
alone or by surgery supplemented in any other manner. 

A profile of 15 additional unpublished cases, treated at a 
University Hospital with varying amounts of antibiotics, is 
appended to demonstrate further the need for massive and 
prolonged medication, if these drugs are to be effective. 

It is probable that in the past some of the discouraging re¬ 
ports on antibiotic therapy have resulted from judging its 
incidental effect, or rather lack of effect, on laryngeal papil¬ 
lomata when the medication was administered in the conven¬ 
tional amount, for the conventional length of time, in the spe¬ 
cific treatment of an associated infection. Others have 
stemmed from an underestimate of the dosage necessary to 
control the disease while remaining within the limits of hu¬ 
man tolerance. 


CONCLUSIONS. 

1 . Present evidence indicates that laryngeal papilloma is of 
viral etiology. 

2. Adequate dosages of antibiotics tend to control the d 
ease. 
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3. It is the experience and observation of the writer that a 
sufficient dosage of Aureomycin, administered over a period 
of months, effectively supplements the surgical removal of 
stubborn papillomata and results in a clearer larynx than that 
usually achieved by means of surgery alone. 

CASE REPORTS. 

The following five cases, with diagnosis of laryngeal papil¬ 
loma verified by histologic examination, have been under ob¬ 
servation for five years or longer and have been treated with 
Aureomycin by either the writer or a colleague: 

Case 1 : C. H., a white woman, age 53 when first seen by a colleague 
in January of 1945. She complained of loss of voice, attributing her con¬ 
dition to the extraction of four teeth the preceding June, and asserting 
that she had experienced constant “throat trouble” since then. 

■ First examination revealed greatly enlarged and seriously infected ton¬ 
sils; accordingly, tonsillectomy was done. A very small papillomatous 
growth was observed on the left true cord, but was not removed at this 
time. 

Five weeks later she returned to the office, again complaining of loss 
of voice. At this time, examination revealed growths on the left vocal 
cord extending from the anterior third up to the commissure. Biting 
forceps were used under direct laryngoscopy to remove all the extraneous 
tissue. A specimen sent to the laboratory was reported "fibro-epithelial 
papilloma with branching stalks of connective tissue covered with heavy 
layers of stratified squamous epithelium.” Following this surgical proce¬ 
dure there was considerable Improvement in the patient’s voice. 

Approximately eight months later she returned to the office, again 
unable to talk. She was readmitted to the hospital on Nov. 19, 1945, and 
this time a papilloma the size of a glass pin head was found at the junc¬ 
tion of the anterior and the middle third of the left cord. This was re¬ 
moved with biting forceps, and the anterior two-thirds of each vocal 
cord, as well as the ventricular bands, were cleaned as well as possible 
with the forceps. The pathological report was again "benign papilloma." 
Improvement in voice again resulted, but only temporarily. 

In May of 1946 she returned, again complaining of loss of voice. On 
May 21, multiple papillomata were removed, and again the voice im¬ 
proved. 

In November of that year she again became unable to speak aloud. 
At that time, papillomata were found to cover the anterior two-thirds of 
the cords on both sides. The growths were removed by forceps on Nov. 
22, and at this time considerable bleeding was encountered. Penicillin, 
20,000 units every four hours, was given for three days, beginning Nov. 24. 

She was re-hospitalized on May 12, 1947, with complete loss of voice. 
On this admission, growths were found on each vocal cord, the ventricular 
bands, and the anterior commissure. Small cup forceps were used to 
.exenterate the papillomata from the entire glottis. Following this pro¬ 
cedure, penicillin, 30,000 units every four hours, was begun May 16 and 
continued for one week. 
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The next hospital admission was March 9, 1948, again with total loss 
of -voice Growths were removed from both cords on March 10, and then 
superficial coagulation was done Penicillin, 40,000 units every four hours, 
■was given for one week 

Following this treatment the usual improvement lasted more than a 
year, but on May 4, 1949, the patient was again admitted, -with not only 
total loss of voice but dyspnea as well It was found that the vocal 
cords were again covered with papillomata, which were removed under 
direct laryngoscopy on May 5 Penicillin was repeated, as on the last 
admission. 

This patient was not seen again until Oct 22, 1950, when papillomata 
were again removed, as before Penicillin was repeated, as previously 

On Dec 12, 1951, the patient returned and presented a larynx fairly 
w r ell filled with papillomata The following day the growths were again 
removed Aureomycin, 250 milligrams every six hours, was begun and 
continued for three weeks 

Approximately a year later the patient was again hospitalized, but 
this time for posterior myocardial infarction She was able to speak 
only in a whisper, but the larynx appeared reasonably clear, despite the 
numerous surgical procedures She has not required further treatment 
for the papillomata, up to August of 1955 

Case 2 H L G, a white boy, age 19 months when first seen by a col¬ 
league Dec 15, 1948 His parents reported continued hoarseness and dif¬ 
ficult breathing since birth, he suffered from repeated upper respiratory 
infections There had been an exacerbation of symptoms following a 
recent acute bout of such infection Examination revealed multiple papil¬ 
lomata These were removed Dec 16, diagnosis confirmed by pathologic 
examination, and Duracillin was given, 1 cc daily for five days Im 
mediate improvement was noted following surgery 

He returned to the office in seven months, with hoarseness and dyspnea 
aggravated by recent upper respiratory infection On Aug 1, 1949, mul 
tiple papillomas were removed and Duracillin was given, as before 

Because of dyspnea it again became necessary to remove the papil¬ 
lomata on Jan 12, 1950 At that time the larynx appeared to be com 
pletely filled with the growths Duracillin was given, as before 

The symptoms recurred and the treatment was repeated seven times 
up to April of 1951 At that time the larynx was covered with papil¬ 
lomata, from the ventricular folds on down into the trachea and the air 
way was very poor Large amounts of papillomatous tissue were re¬ 
moved, piecemeal, from both sides thereby improving the airway Aureo 
mycin therapy was then instituted, 200 milligrams every three hours 
for the first three days, and twice each day thereafter for a period of 
nine weeks During this period of treatment the larynx was twice in¬ 
spected and showed progressive improvement No surgical intervention 
was necessary for eleven months 

By May of 1952, dyspnea had returned and it became necessary to re¬ 
move the papillomata No more Aureomycin was given 

Surgical removal of the growths was necessary again in February of 
1953 

The child was last seen when the growths were removed again May 7, 
1953 At that time, multiple papillomata were found, chiefly on the left 
side the superior surface of the left cord, the anterior two thirds of 
the left cord, and only the posterior surface of the right cord were in 
volved This represented considerable impro-vement over some of the 
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previous admissions, but indicated a trend toward another series of re¬ 
quired surgical procedures of increasing frequency. 

Case 3: R. J. O., a white hoy, age 6 years when first seen by a col¬ 
league February, 1950. He was hospitalized Feb. 2, unable to speak above 
a whisper. He had a history of many previous hospitalizations for laryn¬ 
geal papilloma, and a permanent tracheotomy since the age of 2. At 
the time of this admission he had little or no airway. Laryngoscopic ex¬ 
amination revealed severe fibrosis and multiple papilloma. No surgery 
was attempted. 

Three months later he was re-admitted and much of the growth was 
removed with bent cup forceps. He was then given a six-weeks’ course 
of Aureomycin, 150 mgm. twice each day. 

Seven months later, in December, he was re-admitted because of laryn¬ 
geal stenosis. On examination he was found to be free of papilloma, but 
there 1 was much scar tissue. The family was transferred elsewhere and 
the patient •was not seen again. 

Case J)'. L. G. S., a white boy, age 2 when first seen, Oct. 21, 1948, com¬ 
plaining of "difficult breathing” for the past month. There had been a 
sudden onset of hoarseness in February, and this seemed to be increasing 
somewhat. Direct larygoscopy, done the following day, revealed mul¬ 
tiple papilloma on the right cord, extending to the anterior commissure; 
diagnosis confirmed by biopsy. The growths were removed and the voice 
improved. 

The child became hoarse and dyspnea returned. Papilloma were re¬ 
moved Feb. 27, 1949, and again on March 11, because of recurrent dysp¬ 
nea. At this time both cords were covered. 

Continued difficulty in breathing was relieved by a tracheotomy done 
March 29, 1949. He was closely followed and the tube was changed every 
four or five days at the office until late Summer of 1950. 

On Aug. 22, 1950, multiple papillomata were removed under direct 
laryngoscopy, and Aureomycin therapy was begun. 

Aureomycin Spersoids, 4 cc. every three hours, given in milk, was con¬ 
tinued after the patient was dismissed from the hospital. The next ex¬ 
amination, Sept. 19, revealed smaller and less numerous growths, a mod¬ 
erate improvement. The child was again closely followed, returning to 
the office for changes of the tracheotomy tube, as before. 

By Jan. 23, 1951, laryngoscopy revealed considerable improvement. One 
papilloma was removed from the left cord, two from the right. Aureo- 
mycin therapy was continued. 

On May 8, 1951, direct laryngoscopy showed only a small nodule on 
the posterior end of the right true cord. The left cord was thickened; 
both moved readily with respiration. On Sept. 18, 1951, a single residual 
papilloma was removed and the tracheotomy stoma was closed. The 
pathology report was essentially the same as the one made after the 
first removal of the growths. Aureomycin was now discontinued. 

By Sept. 26, 1951, mirror examination revealed a good airway. The 
child had begun to talk in whispers. In another ten days he was talking 
very well. He was examined by mirror at frequent intervals, and by 
direct laryngoscopy on Feb. 29, 1952. At that time both true cords were 
smooth and the airway appeared good. No papilloma could be seen. 

He has since been seen at intervals of approximately six months, the 
last office visit being May 23, 1955. At that time his voice was good; he 
had no hoarseness for the past three years. Mirror examination revealed 
both true cords to be pearly white, with free edges and superior surface 
entirely smooth. There was no evidence of recurrent papilloma. 
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This patient had been on Aureomycin continuously for 13 months He 
was 9 years old when last seen 

(7ase 5* L C M , a white girl, age 22 months w hen first seen. Sept 3, 
1948 She had no voice since an episode of measles, five months pre 
viously 

Direct laryngoscopy was done Sept 9, 1948, and revealed a small growth 
on the left vocal cord This was removed on Nov 12, 1948, and proved 
to be papilloma The voice then returned 

She was seen again on Feb 3, 1949, the voice was much better at that 
time, however, by May she had developed considerable hoarseness Soon 
thereafter she had pertussis, so that laryngeal treatment was postponed 
until Sept 16 At that time a direct laryngoscopy revealed a very Poor 
air way and a paralyzed right vocal cord Tracheotomy was done the 
following day Thereafter she was kept under close supervision The 
papillomata returned, covering both vocal cords, and were removed, as 
well as possible on June 9, 1950, under direct laryngoscopy On Aug 28, 
1950, we began the administration of Aureomycin Spersoids, 4 cc every 
three hours and on Sept 19, papillomata were again remold from the 
anterior third of both true cords. 

The next examination showed marked improvement She was exam 
ined by mirror at regular intervals until Feb 6 1951, when direct laryn 
goscopy revealed a narrowed glottic chink but an adequate airway, with 
out any evidence of papilloma In the meantime, the voice had improved 
and continued to do so 

On April 17, 1951, direct laiyngoscopy showed a small papilloma on the 
left cord This was promptly removed 

Regular examination indicated progressive improvement, and on Sept 
25 1951, the tracheal stoma was closed 

On Feb 25, 1952, no papilloma could be seen, and the voice was good 

By Jan 19, 1953, one small papilloma had appeared on the epiglottis, 
and there was appreciable! hoarseness 

On June 16, 1953, a papilloma was removed from the anterior portion 
of the right vocal cord and another from the posterior portion of the left 
cord Since that time repeated mirror examinations have failed to dls 
close any further return of papilloma Aureomycin was discontinued In 
April, 1954, after slightly more than three years of medication 

When last seen, in February of 1955, the voice was strong, the true 
cords were pearly white and smooth, and breathing was normal 


CASE PROFILES. 

The cases lepoited m the following profiles weie heated 
for laryngeal papilloma at the State University of Iowa Hos¬ 
pital, Department of Otolaryngology and Oral Surgery, and 
permission was given by that Department to abstiact the nec- 
essaiy information fiom then recoids 

In each instance, the diagnosis was confirmed by patholo¬ 
gist’s repoit 






_ AVO, FEMALE, AGE 4 YEARS. HOARSE PAST TWO YEARS, _ 

Date 

Examined Condition Found. Surgical Antibiotics Dosage Frequency Duration Other 

or Treated Location of Growths Procedures _ Given _ Treatment 

2-2-49 Large papilloma on 
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JH, FEMALE. AGE 3 YEARS. HOARSENESS AND DYSPNEA. 


webb: papillomata of larynx. 
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CJW, MALE. AGE 3 YEARS. WEAK VOICE SINCE BIRTH AND “CHOKING SPELLS” PAST TWO MONTHS. 
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larynx clear; breathing normal. 



AGE 35 YEARS. HOARSE FOUR MONTHS. 
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MALE. AGE 6 YEARS. HOARSE SINCE AGE OF SIX MONTHS. 


WEBB: PAPILLOMATA OF LARYNX. 
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ANNOUNCEMENT. 

The Mount Sinai Hospital, New York, in affiliation with 
Columbia University announces an intensive postgraduate 
course in Rhinoplasty, Reconstructive Surgery of the Nasal 
Septum and Otoplasty given by Irving B. Goldman, M.D., and 
staff, July 14, 1956, to July 28, 1956. Candidates should apply 
to Registrar for Postgraduate Medical Instruction, The Mount 
Sinai Hospital, 5th Avenue and 100th Street, New York 29, 
New York. 



PULSION DIVERTICULUM OF THE HYPOPHARYNX *f 


E. S. Brintnall, M.D. (By invitation), 

E. L. Grandon, M.D. (By invitation), 

D. M. Lierle, M.D., and 
R. T. Tidrick, M.D. (By invitation), 

Iowa City, la. 

Experience in the management of pulsion diverticulum of 
the hypopharynx in a series of 25 patients (1950-1955) has 
indicated that one-stage diverticulectomy is applicable in most 
patients. The method is safe in appropriate cases if a proper 
anatomical approach is utilized, and if the pharyngeal closure 
is secure and is accomplished without tension. Suspension of 
the sac and the two-stage excision is indicated in ill and mal¬ 
nourished patients, in the presence of inflammation and edema 
of the sac or following instrumental perforation of the diverti¬ 
culum. 


CLINICAL OBSERVATIONS. 

Pulsion diverticulum of the hypopharynx is a protrusion 
of mucosal and submucosal layers of the pharynx through 
Killian’s dehiscence’ (between transverse fibers of the crico- 
pharyngeus and oblique fibers of the inferior pharyngeal con¬ 
strictor) into the posterior mediastinum. The most attractive 
theory of origin postulates incoordination of deglutition, with 
failure of the cricopharyngeus to relax in a manner appro¬ 
priate to the second phase of swallowing. The weakest area 
of the pharynx (Killian's dehiscence) would be especially vul¬ 
nerable to the abnormally increased intrapharyngeal pressure 
thus produced. Protrusion and diverticulum formation would 
be expected in this area of weakness, especially in the elderly. 

* Rend at the Sixtieth Annual Meeting of the American Laryngologlcal, 
Rhlnological and Otologlcal Society, Inc.. Montreal, Canada, May 1G. 1336. 

t From the "Departments of Surgery and Otolaryngology, State Univer¬ 
sity of Iowa, College of Medicine, and the Surgical Service. Veterans Ad¬ 
ministration Hospital, Iowa City, la. 

This ms. received In The Laryngoscope Office for publication May 20, 
1956. 
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Twenty-one of this group of 25 patients were over the age 
of 60, and of these 18 were edentulous. The infrequency of oc¬ 
currence of pulsion diverticula even in the edentulous, how¬ 
ever, would suggest that poor mastication of food is not an 
important causative factor. Difficulty in swallowing is a com¬ 
mon early symptom of these patients, but it is difficult to es¬ 
tablish this symptom clearly as preceding the development of 
the sac. Three patients of this group on Roentgenologic study 
of a barium swallow had delay of entry of barium into the 
stomach. This might be evidence of incoordination of esopha¬ 
geal function. Though pulsion diverticula occur at a site of 
congenital weakness in the pharyngeal Avail, they are consid¬ 
ered to be acquired diverticula because their walls consist of 
only two of the tliree layers of the parent viscus (pharynx). 
We have seen only two examples of congenital diverticula and 
these were in newborn infants. 2 

The symptoms of pulsion diverticulum are related to the 
size of the hernial sac. When the sac is small the usual com¬ 
plaint is that of food sticking in the throat. When the sac is 
of moderate size it becomes dependent in position, fills easily 
with ingested material and leads to regurgitation. The very 
large diverticula fill with food and distort the hypopharynx 
and compress the esophagus, making it impossible for the pa¬ 
tient to swallow an adequate amount of food. Malnutrition 
becomes increasingly more serious. 

Lahey 3 proposed classification of these sacs into Stage I, 
Stage II and Stage III according to size and symptoms (see 
Fig. 1). The small (Stage I) sacs may annoy the patient, but 
they are not dangerous. The Stage II diverticula cause dis¬ 
tressing regurgitation and gurgling and may be responsible 
for bronchitis or pneumonitis from inadvertent aspiration of 
contents of the sac. In Stage III sacs, malnutrition is added 
to the other difficulties. 

Another hazard associated with the diverticula is possible 
instrumental perforation of the sac during diagnostic esoph- 
agoscopy or intubation. Great caution is necessary to avoid 
injury during this procedure. The esophagoscope passes eas¬ 
ily into a large sac and the narrow slit-like aperture of the 
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esophagus anterior to the large diverticular mouth is difficult 
to visualize. At times it is impossible to advance the instru¬ 
ment into the esophageal lumen. Mediastinitis may result 
from mucosal laceration without gross perforation of the di¬ 
verticulum. A preliminary esophagram will establish the 
diagnosis of pulsion diveiticulum and forewarn the endosco¬ 
pist. Two patients in this series entered the hospital with 
mediastinitis following esophagoscopy. The first (T.B. No. 



Stage I Stage H Stagelll 

Fig- 1 Diagram Illustrating the three stages Stage I is sj mptomatlc 
but does not Interfere with swallowing or nutrition Stage II maj cause 
annoying sjmptoms and he associated with regurgitation Stage III as 
Illustrated is Jikel> to be associated with mechanical interference with 
swallowing and resultant malnutrition 


50-12190) was admitted five days following endoscopic per¬ 
foration of the sac. He was Heated by drainage of the pos¬ 
terior mediastinum and suspension of the sac, and he recov¬ 
ered. The second (P.H. No. 52-4198) was moribund from 
mediastinitis at the time of his leadmission to the hospital 
three days following diagnostic esophagoscopy during which 
theie was no gross perforation of the sac. He died the same 
day. 
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Twenty-one of this group of 25 patients were over the age 
of 60, and of these 18 were edentulous. The infrequency of oc¬ 
currence of pulsion diverticula even in the edentulous, how¬ 
ever, would suggest that poor mastication of food is not an 
important causative factor. Difficulty in swallowing is a com¬ 
mon early symptom of these patients, but it is difficult to es¬ 
tablish this symptom cleai’ly as preceding the development oi 
the sac. Three patients of this group on Roentgenologic study 
of a barium swallow had delay of entry of barium into the 
stomach. This might be evidence of incoordination of esopha¬ 
geal function. Though pulsion diverticula occur at a site of 
congenital weakness in the pharyngeal wall, they are consid¬ 
ered to be acquired diverticula because their walls consist of 
only two of the thi*ee layers of the parent viscus (pharynx). 
We have seen only two examples of congenital diverticula and 
these were in newborn infants. 2 

The symptoms of pulsion diverticulum are related to the 
size of the hernial sac. When the sac is small the usual com¬ 
plaint is that of food sticking in the throat. When the sac is 
of moderate size it becomes dependent in position, fills easily 
with ingested material and leads to regurgitation. The very 
large diverticula fill with food and distort the hypopharynx 
and compress the esophagus, making it impossible for the pa¬ 
tient to swallow an adequate amount of food. Malnutrition 
becomes increasingly more serious. 

Lahey 3 proposed classification of these sacs into Stage I, 
Stage II and Stage III accoi'ding to size and symptoms (see 
Fig. 1). The small (Stage I) sacs may annoy the patient, but 
they are not dangerous. The Stage II diverticula cause dis¬ 
tressing regurgitation and gurgling and may be responsible 
for bronchitis or pneumonitis from inadvertent aspiration of 
contents of the sac. In Stage III sacs, malnutrition is added 
to the other difficulties. 

Another hazard associated with the diverticula is possible 
instrumental perforation of the sac during diagnostic esoph- 
agoscopy or intubation. Great caution is necessary to avoid 
injury during this procedure. The esophagoscope passes eas¬ 
ily into a large sac and the narrow slit-like aperture of the 


BRINTNALL ET AL.: PULSION DIVERTICULUM. 


921 


esophagus anterior to the large diverticular mouth is difficult 
to visualize. At times it is impossible to advance the instru¬ 
ment into the esophageal lumen. Mediastinitis may result 
from mucosal laceration without gross perforation of the di¬ 
verticulum. A preliminary esophagram will establish the 
diagnosis of pulsion diverticulum and forewarn the endosco¬ 
pist. Two patients in this series entered the hospital with 
mediastinitis following esophagoscopy. The first (T.B. No. 



StageI StageII Stagelff 

Fig. 1. Diagram illustrating the three stages. Stage I is symptomatic 
but does not interfere with swallowing or nutrition. Stage II may cause 
annoying symptoms and be associated with regurgitation. Stage III as 
illustrated is likely to be associated with mechanical interference with 
swallowing and resultant malnutrition. 


50-12190) was admitted five days following endoscopic per¬ 
foration of the sac. He was treated by drainage of the pos¬ 
terior mediastinum and suspension of the sac, and he recov¬ 
ered. The second (P.H. No. 52-4198) was moribund from 
mediastinitis at the time of his readmission to the hospital 
three days following diagnostic esophagoscopy during which 
there was no gross perforation of the sac. He died the same 
day. 
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Esophagoscopy is indicated preoperatively to remove solid 
material from the sac and to determine whether the sac is 
inflamed or ulcerated. A liquid diet is given before opei'ation. 
In case of dehydration, appropriate fluid therapy is instituted. 
Transfusions of whole blood may be required if a lowered 
blood volume has resulted from malnutrition. Antibiotics are 
administered before operation if the diverticulum is inflamed 
or if there is pneumonitis. 

Table I indicates the treatment carried out in the 25 pa¬ 
tients seen during the years 1950-1955, inclusive. The stage 
of the sac is indicated in the same table. Sac extirpation was 


TABLE i. 

PULSION DIVERTICULA OF HYPOPHARYNX 1950-1955. 


Treatment 


Size (Stage) 

of Sac 

Total 

One stage excision 

I 

1 

11 

12 

III 

4 

17 

Two stage excision 

0 


1 

1 

Suspension of sac 

0 

1 

1 

2 

Examination only 

3 

1 

1 

5 

4 

14 

7 

25 


refused or was not advised in five patients. Three of these had 
Stage I protrusions. It is seen that the one-stage operation 
was most commonly employed, and usually for a Stage II sac. 
Suspension of the sac or two-stage excision was indicated in 
three patients because of (a) perforation of the sac with 
mediastinitis, (b) severe malnutrition, and (c) inflammation 
of the sac. Though the one-stage procedure is ordinarily pre¬ 
ferred, staged operations are indicated if there is a threat of 
infection, if the patient’s nutritional state is so poor that tis¬ 
sue healing is likely to be impaired, or if there exists a con¬ 
traindication to anything more than simple elevation of the 
tip of the diverticulum. 

There were two postoperative deaths in this group of pa¬ 
tients. One death (H.H. No. 17975) occurred shortly follow¬ 
ing one-stage diverticulectomy from cardiac arrest. The sec¬ 
ond death (O.T. No. 51-14208) was due to cai’cinoma of the 
colon, and followed recovery from the first stage (sac suspen¬ 
sion) procedure. The late results of operation were satisfac- 
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tory. Recurrence of the diverticulum is known to have oc¬ 
curred in two patients (F.V. No. 50-10342 and D.S. No. 
42-2764). In each patient the recurrent sac was small and 
non-symptomatic. 

TECHNICAL CONSIDERATIONS. 

Diverticuiectomy is usually carried out under endotracheal 
anesthesia. In seriously ill patients, suspension of the tip of 
the sac by suture to the sternohyoid or sternocleidomastoid 
muscle can be accomplished with local and regional anesthesia. 

Esophagoscopy is carried out in the operating room to make 
certain that the diverticulum is empty. At the same time, a 
Levine tube is threaded down the esophagus under direct 
vision if this can readily be done. If the Levine tube cannot 
be inserted before starting the operation, the anesthetist can 
easily introduce it after the diverticulum is mobilized and 
lifted cephalad. The excision and repair of the sac is carried 
out with the Levine tube in place. The tube may be removed 
at the termination of operation. It is left in place if there is 
indication for gastric or esophageal decompression, or need 
for early postoperative tube feeding. 

Access to the posterior mediastinum is obtained through a 
transverse incision in skin at cricoid level. As this incision 
parallels lines of skin tension, it heals with minimal scarring, 
and the best possible cosmetic result is obtained. By placing 
the incision at this level, the level at which the neck of the 
diverticulum is located, and by elevating skin flaps in the 
plane between platysma myoides and deep cervical fascia, no 
restrictions are imposed upon deeper exposure. Deep fascia 
(Fascia colli) is incised along the anterior border of the 
sternocleidomastoid, extending as low as the clavicle if such 
exposure should appear to be required for the mobilization of 
a very large diverticulum. Approach is usually on the left 
side of the neck. After opening cervical fascia, the anterior 
infrahyoid muscles are retracted medially and the sterno¬ 
cleidomastoid muscle and the superior belly of the omohyoid 
are l'etracted laterally. As the lateral lobe of the thyroid 
gland is retracted forward and the carotid sheath lateralward, 
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alar fascia is tensed between visceral and vascular compart¬ 
ments of the neck. The middle thyroid vein is ligated and 
divided as it crosses alar fascia. A vertical incision in alar 
fascia between superior and inferior thyroid arteries exposes 
the posterior mediastinum. In case of difficult mobilization of 
a large diverticulum, the inferior thyroid artery may have to 
be divided to allow dissection deeper into the posterior me¬ 
diastinum. 

The diverticulum is mobilized so that it can be lifted up. 
Care is exercised to avoid injury to the recurrent laryngeal 
nerves which ascend to the larynx close to the neck of the sac. 
The sac consists of mucosa and attenuated aponeurosis of 
pharynx but may have some muscle fibers near its neck. Such 
muscle bundles are swept off the neck of the sac. Care is taken 
to avoid over-zealous dissection at this point, as it is possible 
to mobilize pharyngeal mucosa to the extent of creating se¬ 
rious constriction of the pharynx and at the same time to pro¬ 
duce dangerous tension at the line of suture used to close the 
pharynx after sac excision. As a further precaution against 
undue tension a stump of diverticular neck about one-fourth 
inch long is preserved, as this much tissue will be requii*ed 
for two lines of suture. 

Ordinarily, a clamp is placed transversely across the neck 
of the sac, the sac is excised, and a continuous fine catgut 
suture is run over the clamp at the innermost suture line. This 
suture includes mucosal and submucosal layers of the pharynx. 
This inner line is then buried with a row of interrupted Lam¬ 
bert sutures of fine silk, which are placed in the aponeurosis 
of pharynx. This closure is then reinforced with interrupted 
silk sutures in muscularis of pharynx. 

A Penrose drain is placed to the posterior mediastinum and 
closure of deep cervical fascia, platysma and skin follows. 

SUMMARY. 

1. Twenty-five patients with pulsion diverticulum of the 
hypopharynx were seen during the years 1950-1955. 

2. One stage diverticulectomy is preferred for most pa¬ 
tients. A transverse skin incision is advantageous. By leav- 
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ing a one-fourth inch curt of + cun nock, seciue closure 
is accomplished without *- i 3 i n *uid pj uyngeal narrowing is 
avoided. 

3. Sac suspensioi 11 fch «*i o ->h u hihtated or ill patient 
is the simplest aim had i rMidous p*cc hue as a temporizing 
measure. Staged xcisiou A tL nc xS indicated if there is 
local inflammation t> se\u 1 n ni r ition 

RLP-Pr N\H 

1 Kiluaa, Go^taa r la Boucho d i (Vsophage Ann Maladies de 
V Orlelle, Larynx, Nez f Pbfuynx S4 1 S2 19)8 

2 Bnmruu, E S rod Kri >rrn\ioir W W Congenital Diverticulum 
of the Hypopbaryn> Simu’atmy Atresia of the Esophagus Ann Surg 
131 5C1 574, April 19-0 

3 Lahet, PrANK H Esophageal Div^ticula Surg Clin of N A, 
$13 826, June, 1953 


UNIVERSITY OF ILLINOIS, COLLEGE OF MEDICINE. 

The next Laryngology and Bronchoesophagology Course to 
be given by the University of Illinois, College of Medicine, is 
scheduled for the period November 5 through November 17, 
1956. The course is under the direction of Dr. Paul H. Hol- 
mger. 

Interested registrants will please write diiectly to the De¬ 
partment of Otolaryngology, Univeisity of Illinois, College of 
Medicine, 1853 W. Polk Street, Chicago 12, Ill. 



DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES. 
(Secretaries of the various societies are requested to keep this 
information up to date). 


AMERICAN OTOLOGICAL SOCIETY. 

President: Dr. John R. Lindsay, 950 East 59th Street, Chicago 37, Ill. 
Vice-President: Dr. Dean M. Lierle, University Hospital, Iowa City, Iowa. 
Secretary-Treasurer: Dr. Lawrence R. Boies, University Hospital, Minne¬ 
apolis 14, Minn. 

Editor-Librarian: Dr. Henry L. Williams, Mayo Clinic, Rochester, Minn. 
Meeting: Statler Hotel, Washington, D. C„ May 4, 1957. 

AMERICAN LARYNGOLOGICAL ASSOCIATION. 

President: Dr. LeRoy A. Schall, Boston, Mass. 

First Vice-President: Dr. Henry M. Goodyear, Cincinnati, Ohio. 

Second Vice-President: Dr. Robert E. Priest, Minneapolis, Minn. 
Secretary: Dr. Harry P. Schenck, Philadelphia, Pa. 

Treasurer: Dr. Fred W. Dixon, Cleveland, Ohio. 

Meeting: Statler Hotel, Washington, D. C., May 3, 1957. 

AMERICAN LARYNGOLOGICAL, RHINO LOGICAL AND OTOLOG1CAL 

SOCIETY, INC. 

President: Dr. Percy Ireland, Toronto, Canada. 

President-Elect: Dr. Lewis F. Morrison. 

Secretary: Dr. C. Stewart Nash, 277 Alexander St., Rochester, N. Y. 
Meeting: Statler Hotel, Washington, D. C., May 1957. 

AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RH1NOLOGY. 

Chairman: John R. Lindsay, M.D., Chicago, Ill. 

Vice-Chairman: James W. McLaurin, M.D., Baton Rouge, La. 

Secretary: Hugh A. Kuhn, M.D., Hammond, Ind. 

Representative to Scientific Exhibit: Walter Heck, M.D., San Francisco, 
Calif. 

Section Delegate: Gordon Harkness, M.D., Davenport, Iowa. 

Alternate Delegate: Dean Lierle, M.D., Iowa City, Iowa. 

AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY. 

President: Dr. Algernon B. Reese, 73 East 71st St., New York 21, N. Y. 
Executive Secretary: Dr. William L. Benedict, Mayo Clinic, Rochester, 
Minn. 

AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION. 
President: Dr. Daniel S. Cunning, 115 East 65th St., New York 21, N. Y. 
Secretary: Dr. F. Johnson Putney, 1719 Rittenhouse Square, Philadel¬ 
phia, Pa. 

Meeting: 


AMERICAN BOARD OF OTOLARYNGOLOGY. 

Meeting: Palmer Ho ise, Chicago, Ill., October 8-11, 1956. 
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THE AMERICAN RHJN0L0G1C SOCIETY 
P f'.ident: Dr. Ralph H. Riggs, 1513 Dine Ave, Shreveport, La. 

retary* Dr. James Chessen, 1829 High St., Denver, Colo. 

A inual Clinical Session - Illinois Masonic Hospital, Chicago, Illinois, 
October, 1956. 

Annual Meeting: Palmer House, Chicago, Illinois, October, 1956. 


AMERtCAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY. 

P'esident* Dr. D. M. Lierle, University Hospital, Iowa City, Iowa. 
Secretary-Treasurer: Dr. Michael H. Barone, 468 Delaware Ave., Buffalo 
2. N. Y. 

M (Ping: Palmer House, Chicago, Ill., October, 1956. 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY. 

J r -.blent: Dr. Joseph Gilbert, 111 E. 61st St., New York, N. Y. 
v 1 1 , e President: Dr. Kenneth Hinderer, 402 Medical Arts Bldg., Pltts- 
b r~h, Pa. 

bec’Vary: Dr. Douis Joel Felt, 66 Park Ave., New York 16, N. Y. 
Treasurer: Dr. Armand L. Caron, 36 Pleasant St, Worchester, Mass. 


PAN AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY. 

President: Dr. J. M. Tato. Azcuenaga 235, Buenos Aires, Argentina. 
Executive Secretary: Dr. Chevalier L. Jackson, 3401 N. Broad St, Phila¬ 
delphia 40, Pa., 1J. S. A. 

General Secretary: Dr. C. E. Munoz MacCormick, P. O. Box 9111, San- 
turce 29, Puerto Rico. 

Meeting: Fifth Pan American Congress of Oto-Rblno-Laryngology and 
Broncho-Esopbagology. 

Time and Place: 

President: Dr. J. H. Font, Medical Arts Bldg., San Juan, P. R. 


SIXTH INTERNATIONAL CONGRESS OF OTOLARYNGOLOGY 
President: Dr. Arthur W. Proetz, Beaumont Bldg., St. Louis, Mo. 
General Secretary: Dr. Paul Holinger, 700 No. Michigan Ave., Chicago 
(11), Ill- 

Meeting: Statler Hotel, Washington, D. C., May 5-10, 1957. 

THE PHILADELPHIA LARYNGOLOGICAL SOCIETY. 
President: Dr. William J. Hltschler. 

Vice-President: Dr. Chevalier L. Jackson. 

Treasurer: Dr. John J. O'Keefe. 

Secretary: Dr. Joseph P. Atkins. 

Historian: Dr. Herman B. Cohen. 

Executive Committee: Dr. Thomas F. Furlong, Jr., Dr. William A. Dell, 
Dr. Harry P. Schenck, Dr. Benjamin H. Shuster, ex-officio. 

BALTIMORE NOSE AND THROAT SOCIETY 
Chairman: Dr. Walter E. Loch, 1039 No. Calvert SL, Baltimore, Maryland. 
Secretary-Treasurer: Dr. Theodore A. Schwartz. 

CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY. 

President: Dr. Raymond Kenvm, 310 So. Michigan Ave., Chicago, III. 
Vice-President: Dr. Frank Wojniak, 6132 So. Kedzie Ave., Chicago, III 
Secretary-Treasurer: Dr. Stanton A. Friedberg, 122 So. Michigan A\e., 
Chicago, Ill. 

Meeting: First Monday of each Month, October through May. 
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OTOSCLEROSIS STUDY GROUP. 

President: Dr. Gordon D. Hoople, 1100 East Genesee St„ Syracuse, N. Y. 
Secretary: Dr. Lawrence R. Boies, University Hospital, Minneapolis 14, 
Minn. 

Meeting: Palmer House, Chicago, Ill., October, 1956. 

CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. G. C. Otrich, Belleville, III. 

President-Elect: Dr. Phil R. McGrath, Peoria, Ill. 

Secretary-Treasurer: Dr. Alfred G. Schultz, Jacksonville, Ill. 

MISSISSIPPI VALLEY MEDICAL SOCIETY. 

President: Dr. Arthur S. Bristow, Princeton, Mo. 

Secretary-Treasurer: Dr. Harold Swanberg, Quincy, Ill. 

Assistant Secretary-Treasurer: Dr. Jacob E. Reisch, Springfield, Ill. 

THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA. 

Chairman: Dr. J. L. Levine. 

Vice-Chairman: Dr. Russell Page. 

Secretary: Dr. James J. McFarland. 

Treasurer: Dr. Edward M. O'Brien. 

Meetings are held the second Tuesday of September, November, January. 

March and May, at 6:30 P.M. 
mace: Army and Navy Club, Washington, D. u. 

SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY. 

Chairman: Dr. Frederick A. Holden, Medical Arts Building, Baltimore 1, 
Maryland. 

Chairman-Elect: Dr. Sherman B. Forbes, 706 Franklin Street, Tampa 3, 
Florida. 

Vice-Chairman: Dr. William J. G. Davis, 1632 K Street, N. W., Wastnng- 
ton 6, D. C. 

Secretary: Dr. G. Slaughter Fitz-Hugh, 104 East Market Street, Charlottes¬ 
ville, Virginia. 

THE VIRGINIA SOCIETY OF OPHTHALMOLUUt 
AND OTOLARYNGOLOGY. 

President: Dr. Howard L. Mitchell, Lexington, va, 

President-Elect: Dr. L. Benjamin Sheppard, 301 Medical Arts Building, 
Richmond 19, Va. 

Vice-President: Dr. Edgar Chlldrey, Jr., Professional Building, Richmond, 
Va. 

Secretary-Treasurer: Dr. Maynard P. Smith, 6UO professional Building, 
Richmond, Va. 

Annual Meeting: 

WEST VIRGINIA ACADEMY OF OPH I HalMOLOUY 
AND OTOLARYNGOLOGY. 

President: Dr. James K. Stewart, Wheeling, W. Va. 

Secretary-Treasurer: Dr. Frederick C. Reel, Charleston, W. Va. 

THE LOUISIANA-M1SS1SSIPPI OPHTHALMULOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY. 

President: Dr. W. L. Hughes, Lamar Life Bldg., Jackson, Miss. 
Vice-President: Dr. Ralph H. Riggs, 1513 Line Ave., Shreveport, La. 
Secretary: Dr. Edley H. Jones, 1301 Washington St., Vicksburg, Miss. 
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NORTH CAROLINA EYE, EAR, NOSt AND THROAT SOCIETY. 
President: Dr. J. C. Peele, Kinston Clinic, Kinston, N. C. 
Vice-President: Dr. George E. Bradford, Winston-Salem, N. C. 
Secretary-Treasurer: Dr. J. D. Stratton, 1012 Kings Drive, Charlotte 7, 
N. C. 

Meeting: George Vanderbilt Hotel, Asheville, N. C., Sept. 16-19, 1956. 

SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President: Dr. Norman Eaddy, Sumter, S. Car. 

Vice-President: Dr. J. H. Gressette, Orangeburg, S. Car. 
Secretary-Treasurer: Dr. Roderick Macdonald, 333 East Main St., Rock 
Hill, S. Car. 

Meeting jointly with the North Caro Una Eye, Ear. Nose and Throat 
Society, George Vanderbilt Hotel, Asheville, N. Car., Sept. 17-18-19, 
1956. 


FLORIDA SOCIETY OF OPH I HALMOLOGY 
AND OTOLARYNGOLOGY. 

esident: Dr. Chas. C. Grace, 145 King SL, SL Augustine, Fla. 
oaident-Elect: Dr. Jos. W. Taylor, 706 Franklin St., Tampa, Fla. 
rretary-Treasurer: Dr. Carl S. McLemore, 1217 Kuhl Ave., Orlando, Fla. 

* if GREATER MIAMI EYE, EAR. NOSE AND THROAT SOCIETY. 
t resident: Dr. A. R Hollender, 605 Lincoln Road, Miami Beach, Fla. 
/ico President: Dr. Curtis D. Benton, Jr. 

Secretary: Dr. James H. Mendel, Jr., 7241 Red Road, Miami, Fla. 
Meeting: Quarterly, at Seven Seas Restaurant, February, May, October, 
and December. 

DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr, Edwin G. Grafton. 

Vice-President: Dr. L. A. Furchgott. 

Secretary-Treasurer: Dr. Hal W. Maxwell. 

LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Leland R. House, M.D. 

Secretary-Treasurer: Sol Rome, M.D. 

Chairman of Ophthalmology Section: Stephen J. Popovich, M.D. 
Secretary of Ophthalmology Section: Richard Kratz, M.D. 

Chairman of Otolaryngology Section: Harold Boyd, M.D. 

Secretary of Otolaryngology Section: Howard G. Gottschalk, M.D. 

Place: Los Angeles County Medical Association Building, 1925 Wllshlre 
Boulevard, Los Angeles, California. 

Time: 6:00 P.M., first Monday of each month from September to June 
inclusive—Otolaryngology Section. 6:00 P.M., first Thursday of each 
month from September to June inclusive—Ophthalmology Section. 

PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY. 
President: H. Leroy Goss, M.D., 620 Cobb Bldg., Seattle 1, Washington. 
Secretary-Treasurer: Homer E. Smith, MD, 508 East South Temple, 
Salt Lake City, Utah. 

Meeting: April 7-11, 1957. 

THE SOCIETY OF MILITARY OTOLARYNGOLOGISTS. 
President: Col. Wendell A. Weller. 

Secretary-Treasurer: Major Stanley H. Bear, M.C., 3810th USAF Hospital, 
Maxwell AFJ3, Alabama. 

Time and place of meeting: October 16, 1956, Palmer House, Chicago, III. 
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THE RESEARCH STUDY CLUB OF LOS ANGELES,' INC. 

Hon. Chairman: Dr. Isaac H. Jones, 635 S. Westlake Ave., Los Angeles 
57, Calif. 

Chairman: Dr. Orrie E. Ghrlst, 210 N. Central Ave., Glendale, Calif. 
Treasurer: Dr. Norman Jesberg, 500 So. Lucas Ave., Los Angeles 17, Calif. 
Otolaryngology: Dr. Russell M. Decker, 65 N. Madison Ave., Pasadena 
1. Calif. 

Ophthalmology: Dr. Warren A. Wilson, 1930 Wilshlre Blvd., Los An¬ 
geles 57, Calif. 

Mid-Winter Clinical Convention annually, the last two weeks In January 
at Los Angeles, Calif. 

PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Clifton E. Benson, Bremerton, Wash. 

President-Elect: Dr. Carl D. P. Jensen, Seattle, Wash. 

Secretary: Dr. Willard F. Goff, 1215 Fourth Ave., Seattle, Wash. 


CANADIAN OTOLARYN GO LOGICAL SOCIETY 
SOCIETE CANADIENNE D’OTOLARYNGOLOGIE 

President: Dr, G. S. Gorrell, 110 Medical Arts Bldg., Calgary, Alta. 
Secretary: Dr. G. Arnold Henry, 170 St. George St., Toronto, Ontario. 
Meeting: 

INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY. 

President: Dr. Antonio da Costa Quinta, Lisbon, Portugal. 

Secretary: Dr. Chevalier L. Jackson, 3401 N. Broad St., Philadelphia 40, 
Pa.. U. S. A. 

Meeting: 


FOURTH LATIN-AMERICAN CONGRESS OF 
OTOR1NOLARINGOLOGIA. 


President: Dr. Dario. 

Secretary: 

Meeting: Lima, Peru, 1957. 

SOCIEDAD NACIONAL DE CIRUGIA OF CUBA. 

Presldente: Dr. Reinaldo de Villiers. 

Vicepresldente: Dr. Cdsar Cabrera Calderln. 

Secretario: Dr. Jos6 Xirau. 

Tesorero: Dr. Alfredo M. Petit. 

Vocal: Dr. Jos6 Gross. 

Vocal: Dr. Pedro Hern&ndez Gonzalo. 

FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY. 

President: Dr. Victor M. Noubleau, San Salvador. 

Secretary-Treasurer: Dr. Hector R. Silva, Calle Area No. 84, San Salva¬ 
dor, El Salvador, Central America. 

SOCIEDAD CUBANA DE OTO-LARINGOLOGIA. 

President: Dr. Reinaldo de Villiers. 

Vice-President: Dr. Jorge de Chrdenas. 

Secretary: Dr. Pablo Hernandez. 
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SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA 
Presldente: Dr. Prank Canoaa Lorenzo. 

Vlce*Presidente: Dr. Julio Sangully. 

Secretarlo: Dr. Juan Portuondo de Castro. 

Tesorero: Dr. Lula Ortega Verdea. 

MEXICAN ASSOCIATION OF PLASTIC SURGEONS. 
President: Dr. Cesar LaBoide, Mexico, D. F. 

Vice-President: Dr. M. Gonzalez Ulloa, Mexico. D. F. 

Secretary: Dr, Juan de Dios Peza, Mexico, D. F. 

FEDERACION ARGENTINA. 

DE SOCIEDADES DE OTORRINOLARINGOLOGIA 
Secretary of the Interior: Prof. Dr. Atllio Viale del Carrll. 

Secretary of Exterior: Dr. Aldo G. Remorino. 

Secretary Treasury: Prof. Dr. Antonio Carrascosa. 

Pro-Secretary of the Interior: Prof. Dr. Carlos P. Mercandlno. 
Pro-Secretary of the Exterior: Prof. Dr. Jaime A. del Sel. 

Pro-Secretary of the Treasury: Dr. Jorge Zublzarreta. 

BUENOS AIRES CLUB OTOLAR1NGOLOGICO 
Presldente: Dr. K. Segre. 

Vlce-Presldentc: Dr. A. P. Belou. 

Secretarlo: Dr. S. A. Aranz. 

Pro-Secrctarlo: Dr. J. M. Tato. 

Tesorero: Dr. F. Games. 

Pro-Tesorero: Dr. J. A. Bello, 

SOCIEDAD COLOMBIAN A DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGI A {BOGOTA, COLOMBIA). 
Presldente: Dr. Alfonso Trlbln P. 

Secretarlo: Dr. Felix E. Lozano. 

Tesorero: Dr. Mario Arenas A. 

ASOCIACION DE OTORRINOLARINGOLOGI A 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 
Presldente: Dr. Julto Quevedo, 15 Calle Orlente No. 5. 

First VJce-Presldente: Dr. Hector Cruz, 3a AvenJda Sur No. 72. 

Second Vlce-Presldente: Dr. Jos6 Luis Escamilla, 5a Calle Ponlente 
No. 48. 

Secretano-Tesorero: Dr. Horace Polanco, 13 Calle Ponlento No. 9*D. 
SOCIEDAD DE OTO-RINO-LARINGOLOGIA, 

COLEGIO MEDICO DE EL SALVADOR, SAN SALVADOR, C. A. 
President: Dr. Salvador Mlxco Pinto. 

Secretary: Dr. Daniel Alfredo Alfaro. 

Treasurer: Dr. Antonio Pineda M. 

SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGI A. 
Presldente: Dr. D. Adolfo Hlnojar Pons. 

Vice-Presldente: Dr. D. Jose Perez Mateos. 

Secretarlo General: Dr. D, Francisco Marafids. 

Tesorero: Dr. D. Ernesto Alonso Ferrer. 

SOCIEDAD OTO-RINO-LARINGOLOGIA DE LOS 
HOSPITALES DE MADRID 
Presldente: Dr. Don Fernando Beltr&n Castillo. 

Secretarlo General: Dr. Don Alfonso Vassallo de MumberL 
Tesorero: Dr. Don Rafael Garcia Tapia. 

PORTUGUESE OTORH1NOLARYNGOLICAL SOCIETY. 
President: Dr. Albert Luis de Mendonca. 

Secretary: Dr. Antonio da Costa Quinta, Avenlda de Llberdade 65, 1“ 
Lisbon. 
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SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 

E DE 

BRONCO-ESOFAGOLOGIA 
Presldente: Dr. Alberto Luis de Mendonca. 

Vlce-Presldente: Dr. Jaime de Magalhaes. 

1. ° Secretario: Dr. Antonio da Costa Quinta. 

2. ° Secretario: Dr. Albano Coelho. 

Tesoureiro: Dr. Jose Antonio de Campos Henriques. 

Vogais: Dr. Teofilo Esquivel. 

Dr. Antonio Cancela de Amorim. 

Sede: Avenida da Liberdade, 65, l.°, Lisboa. 

SOC1EDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOP1A DE CORDOBA. 

Presldente: Dr. Aldo Remorino. 

Vice-Presidente: Dr. Luis E. Olsen. 

Secretario: Dr. Eugenio Romero Diaz. 

TeBorero: Dr. Juan Manuel Pradales. 

Vocales: Dr. Osvaldo Su&rez, Dr. Nondier AbIb R., Dr. Jorge Bergalic 
Yofre. 

ASOCIACION DE OTO-R1NO-LARINGOLOGIA DE BARCELONA, SPAIN. 
Presldente: Dr. J. Abello. 

Vice-Presdente: Dr. Luis Sufie Medan. 

Secretario: Dr. Jorge Perelld, 319 Provenza, Barcelona. 

Vice-Secretario: Dr. A. Pinart. 

Vocal: Dr. J. M. Ferrando. 

ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER — 

CAMPINAS. 

President: Dr. Heitor Naseimento. 

First Secretary: Dr. Roberto Barbosa. 

Second Secretary: Dr. Roberto Franco do Amaral. 

Librarian-Treasurer: Dr. Leoncio de Souza Queiroz. 

Editors for the Archives of the Society: Dr. Guedes de Melo Filno 
Dr. Penido Burnier and Dr. Gabriel Porto. 

SOCIEDAD MEXICANA DE OTORRINOLARINGOLOGIA 
Apartado Postal 21815 
Mexico, D. F. 

Honorary President: Dr. Ricardo Tapia y Fern&ndez. 

President-Elect: Dr. Miguel Arroyo Giiijosa. 

Secretary: Dr. Luis Vaquero. 

Secretary-Elect: Dr. Benjamin Macias Jimdnez. 

Treasurer: Dr. Rubdn Mingram Camargo. 

THE NETHERLANDS SOCIETY OF OTO-RHINO-LARYNGOLOGY. 
(Nederlandsche Keel-Neus-Oorheelkundige Vereeniging.) 
President: Dr. J. Kuilman, Surinamestraat 19—Den Haag. 

Secretary: Dr. W. H. Struben, J. J. Viottastraat 1—Amsterdam. 
Treasurer: Mrs. F. Velleman-Pinto, Jac Obrechtstraat 66—Amsterdam. 
Librarian: Dr. P. G. Gerlings, J. J. Viottastraat 4—Amsterdam. 

Members; Dr. J. de Graaf, Dr. S. Muller, Dr. H. Navis. 

SOCIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGIA DO 
RIO GRANDE DO SUL. 

President: Dr. Paulo Fernando Esteves. 

Vice-President: Dr. Jayme Schilling. 

First Secretary: Dr. Carlos Buede. 

Second Secretary: Dr. Moizds Sabani. 

First Treasurer: Dr. Israel Scherman. 

Second Treasurer: Dr. Rivad&via C. Meyer. 

Librarian: Dr. Carlos M. Carrion. 
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A NEUROTOLOGIC DIFFERENTIATION BETWEEN 
HIGH AND LOW LYING DISTURBANCES OF 
THE CENTRAL NERVOUS SYSTEM* 

Lyle M. Sellers, M.D., 

Dallas, Tex. 


INTRODUCTION. 

Prior to his death in 1934 Dr. E. R. Carpenter was the pio¬ 
neer neurosurgeon of the Southwest. He had entered the field 
of neurosurgery after many years of active practice in oph¬ 
thalmology and otolaryngology; consequently, he maintained an 
active interest in neurotology. Knowing of my primary in¬ 
terest m otology and tile then young field of neurotology 1 I 
was privileged to see the majority of Iris cases that had neu- 
rotologic implications. 

On March 24, 1931, we saw Mr R. V P, age 46, who complained of at 
fades of nonrotary vertigo with fulness of the ears but with no falling, 
staggering, emesis or sweating, beginning si\ months earlier Placed on a 
restricted diet by his family physician be bad improved One week pre 
\ lously his attacks recurred, this time with “black outs”, and on two occa 
*uons total loss of consciousness with subsequent periods of mental con 
fusion During one attack bis physician bad observed rigidity of the left 
arm with extension and fanning of the left fingers He was now having 
hallucinations of smell 

On examination his hearing was within normal limits, and his equilibra 
tory apparatus revealed no abnormal spontaneous phenomena On rota 
tion, with his head 30° forward and then 120° forward, all responses were 
normal The Baran\ caloric tests with watei at 20® C produced no re 
sponse from either labjrmth This was confirmed b> the Kobrak test, 
using 10 cc of water at 5° C m each ear Pneumoencephalograms and 
subsequent surgeiy revealed a large astroevtoma of the left temporal lobe 


* Submitted ns Candidate’s Thesis to the American Ear> ngolosueal 
Rhinologlcal and Otologies! Societ\ Inc 195C 

Editor’s Note This ms received in The Ear In go scope Office and aecep'ed 
for publication January 20 195G 
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On November 16, 1933, we saw Mr. S. B„ age 24. This patient complained 
of vertigo and staggering, of only one week’s duration. He was growing 
worse rapidly. Hearing tests revealed slight right conduction deafness. 

Examination of his equilibratory apparatus revealed spontaneous rotary 
nystagmus to the left of third degree. On left gaze it became severely 
oblique upward and left, and on upward gaze it became markedly vertical 
upward. On downward gaze it resumed its left rotary character. He past 
pointed six inches to the right with both hands. His gait was stiff and 
ataxic, there was a marked swaying Rombergism with his head in all the 
three positions; his pelvis was stiff, and his vertigo was disorganized. 

On rotation to the right in both positions of the head his nystagmus was 
markedly exaggerated. It was of high amplitude and lasted 55 seconds. 
On rotation to the left his nystagmus was scarcely perceptible and lasted 
only 15 seconds. Both ears responded normally to the Barany caloric test 
with water at 20° C. A diagnosis of midline cerebellar tumor was con¬ 
firmed at surgery. 

Since several other cases seemed to support such a view I 
wondered whether these two cases had established a pattern of 
findings in high (probably supratentorial) and low (probably 
infratentorial) lesions. 

By this time Dr. Carpenter’s health was failing and he could 
no longer work with me on this problem. Other available neu¬ 
rosurgeons were uninterested in or antagonistic to the work, 
feeling that the otologist had little to offer, and that the rota¬ 
tion tests were actually dangerous to a patient with an intra¬ 
cranial lesion no matter how carefully they were done! Conse¬ 
quently my observations then became limited to the compara¬ 
tively few and widely spaced cases that I encountered in my 
private otolaryngological practice. My interest did not flag; 
the problem was kept in mind, and whatever appeared in our 
journals concerning this condition was read and filed. 

In 1951 I began making weekly trips to the United States 
Veterans’ Administration Hospital at McKinney, Tex., in my 
capacity as consultant in otolaryngology to the Dallas and Mc¬ 
Kinney Hospitals. Since I was happy to see all cases indicat¬ 
ing labyrinthine disturbance our department soon had as many 
such cases as we could handle. 

Dr. Donald Corgill, the chief of service in otoloryngology at 
the hospital, became interested in these cases also. Since it is 
a field that receives but scant attention from so many clini¬ 
cians, probably because of its time consuming nature, and so 
represented a new field of interest to them, our residents, most 
especially Drs. R. L. Duff and Jas. M. Anthony, became ac- 
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tively interested in this phase of otology. As these labyrinthine 
cases wei-e worked out we discussed the anatomic and physio¬ 
logic basis for our tests. At a general staff meeting, where out¬ 
work in neurotology was being discussed, I mentioned my sus¬ 
picion of the existence of high and low central nervous system 
lesion patterns and a possible anatomico-physiologic basis for 
such a pattern. 

Dr. C. E. Kern, the chief of neurosurgery, also became in¬ 
terested. He is a neurosurgical student and a clinician of avid 
scientific interest, whose mind remains receptive to a new idea, 
even though suggested by an otologist. By his keen interest, 
his bitingly constructive criticism and his ready cooperation, 
we soon were able to see enough cases of suspected or already 
diagnosed intracranial disturbances (organic) to become of 
suggestive statistical significance. 

It is on the basis of the original observation made 20 years 
ago, on the cases recently seen and reported here, and on re¬ 
ports in literature of scientific experimental work in neurology 
and neurotology by investigators of established ability and in¬ 
tegrity, that this paper is written. 

First, our method of examination will be described; then a 
report of a series of 52 consecutive cases seen in conjunction 
with the department of neurosurgery will be presented and 
analysed, and finally the anatomico-physiologic problem will 
be presented and developed to present a concept of the possible 
structures and pathways involved. 

METHOD OF EXAMINATION. 

A careful history is taken of all cases showing dysfunction 
of the equilibratory system. The patient is allowed to tell his 
own story, and then any pertinent questions are asked. This 
is followed by a physical examination of the ears, nose and 
throat. 

A complete audiological examination, including high and 
low tone thresholds, the pure tone threshold curves by both air 
and bone conduction, speech reception ability and the presence 
or absence of recruitment and diplacusis is the first step of 
the actual examination of the cochleo-vestibular apparatus.- 
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The caloric tests, next in the order of the examination, for¬ 
merly (prior to 1940) were carried out according to the Bar- 
any technique, using a continuous irrigation at 20° C. with 
the head 30° forward, and timing from the beginning of the 
irrigation to the onset of the nystagmus. Forty-five seconds 
was held to be normal. Decrease or increase of this time was 
held to indicate hyperactivity or hypoactivity; but the ac¬ 
curacy of these tests was subject to valid objections under cer¬ 
tain conditions. 

Because of its ease and accuracy I have changed to the At¬ 
kinson technique, 2 and in all cases since 1940 I have used this 
method as the basic caloric test in the following manner: 

A small pan is filled with chipped ice and a small quantity 
of tap water is added. Within a matter of moments this sys¬ 
tem of melting ice attains a temperature of 0° C. This tem¬ 
perature will maintain itself if the pan is kept covered until 
the ice has almost completely melted. A 1 cc. tuberculin syringe 
(barrel and plunger separated) is placed in this solution and 
allowed to remain for about five minutes. Due to the poor heat 
conducting quality of glass and to the relatively thick wall of 
the syringe in relation to the small volume of water in the bar¬ 
rel the temperature of the water in the filled syringe will not 
change in the very few seconds required to convey it from the 
pan to the patient's ear. 

The patient is tipped to the left until the head is in the left 
lateral horizontal position and then the chin is rotated upward 
about 30°, which brings the horizontal canal into position for 
a maximum response, as it is the horizontal and not the verti¬ 
cal canal which responds to this test producing the initial ro¬ 
tary vertigo. The patient then is instructed to gaze at a point 
straight ahead and is warned not to move when the cold water 
is instilled into the ear. The chilled syringe is filled with 1 cc. 
of the water at 0° C. and promptly discharged into the external 
auditory canal. A split second two-handed stop watch is 
started at the same instant, and the eyes of the patient are 
watched intently for the first evidence of nystagmus. As ex¬ 
perience is required to make this observation with accuracy 
the resident is required to do this with me using his own stop 
watch. After a surprisingly few number of observations we 
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rarely will differ by more than a fraction of a second in spot¬ 
ting the first twitch. As soon as this first twitch occurs the 
first of the two hands of the stop watch is stopped to signal 
the end of the latent period. As soon as we are assured that 
the nystagmus has started and its direction has been noted the 
patient is brought to the upright (head 30° forward) position 
allowing the water to drain from the ear, the eyes are closed, 
and the presence or absence of past pointing is established. 
This tests the reactions commonly ascribed to the vertical ca¬ 
nals. The head is then tipped backward to a horizontal posi¬ 
tion, the eyes are opened, and the patient is instructed to look 
at the ceiling. The direction and the degree of the nystagmus 
are observed again. The eyes are closed and the past pointing 
reaction is observed in this position. This tests the reaction 
commonly ascribed to the horizontal canal. The head is re¬ 
turned to the upright position, the eyes are opened and fixed 
on a point straight ahead and the nystagmus is watched until 
it ceases. At this instant the second of the two hands of the 
stop watch is stopped. The time thus recorded, minus the la¬ 
tent period, represents the duration of the nystagmus. 

In normal cases the ratio of the latent period to the dura¬ 
tion is established quite constantly as 1:4. This ratio we 
speak of as the Atkinson ratio. 3 It is the ratio and not the time 
that is important. The average normal latent period we have 
found to be about 20 seconds, and the duration time to be about 
80 seconds or 1 : 4; but a latent period of 15 seconds and a 
duration time of 60 seconds still would be normal, as would a 
latent period of 25 seconds and a duration time of 100 seconds. 

If the ratio is altered it indicates altered action of the equi- 
libratory apparatus. Shortening of the latent period in rela¬ 
tion to the duration time, e.g., 15 seconds to 75 seconds, or 
1 : 5, denotes hyperactivity or irritation. Lengthening of the 
latent period in relation to the duration time, e.g., 25 seconds 
to 75 seconds, or 1 :3, indicates hypoactivity by suppression 
or blocking. 

The patient is allowed to rest for about 15 minutes, or at 
least until all evidence of reaction to the test has subsided. The 
left ear then is tested in the same manner. All caloric tests in 
the cases herein reported were performed according to this 
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technique. So accurate and so easily mastered is this test that 
at least three correct localizations in these cases were made 
by the resident staff in cases that required an immediate re¬ 
port at a time that I was unavailable. 

The results obtained by the rotational and the caloric tests 
we designate as the induced phenomena. 

REPORT AND ANALYSIS OF CASES. 

With the exception of the two cases mentioned in the Intro¬ 
duction, which are not included here, and the last case to be 
reported which was seen by me fortunately, as well as fortui¬ 
tously, in our private practice just as the series was closed, all 
the cases were at the U. S. V. A. Hospital at McKinney, 
Tex. All are white males. They are all the cases seen in con¬ 
tinuous chronological series (correctly and incorrectly local¬ 
ized or undiagnosed) in conjunction with the department of 
neurosurgery; therefore they are unselected and are controlled 
as to diagnosis. 

The cases are numbered in the chronological order in which 
we saw them, but for convenience in presentation they have 
been regrouped as to localization where localization was cor¬ 
rect, and as to incorrect and unconfirmed localizations. The 
case numbers as presented in the report do not appear in the 
order in which they were seen, but they are all present—from 
Case No. 1, seen August 19, 1951, to case No. 52, seen pri¬ 
vately, June 18, 1955. 

Cases confirmed by neurosurgical, neurological or medical 
diagnosis with their localization are as follows : 

Those numbered 6, 7, 9,18, 28,33, 34, 45, 49 and 52 are high, 
localized lesions. 

Nos. 2, 35, 10, 1, 16, 25, 26, 31, 50 and 44 are high, diffuse 
lesions. 

Nos. 5, 40 and 30 are low lesions, localized and diffuse. 

Nos. 37, 46 and 38 are low, localized lesions with high exten¬ 
sion. 
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Nos. 3, 4,14,19, 29, 32, 43, 47 and 27 are lesions located near 
the tentorium, with either high or low extension. 

Nos. 11, 12, 17, 22, 24, 39 and 42 are diffuse lesions with 
widespread generalized high and low symptoms. 

Definite errors in diagnosis or cases that were temporarily 
unconfirmed by neurosurgical or neurological opinion are num¬ 
bered 8, 13, 15, 21, 23, 36 and 41. Those numbered 20, 28 and 
51 are lesions of the cerebello-pontine angle. 

Case No. 6: J. B. F„ age 39. Admitted March 5, 1952. Examined March 
14, 1952. Reg. No. 34108. 

History : In October, 1949, this patient suffered a severe headache, rotary 
vertigo and pain and limp in the left leg. Diagnosed at Brook General 
Hospital as “cyst of the third ventricle." Nothing was done at this time. 
On May 21, 1951, he entered this hospital and the case diagnosed as supra- 
cellar cyst or craniopharyngeoma; inoperable. The patient left this hos¬ 
pital and a private neurosurgeon did a Thorldldsen procedure. This was 
followed by severe aseptic meningo-eneeplialitis. On March 5, 1952, he 
returned to this hospital with residual symptoms indicating “bilateral 
pyramidal and extra-pyramidal disease indicating affection of both basal 
ganglia and internal capsules, perhaps also involving the hypothalamus.” 


EXAMINATION. 


A. Hearing —Within normal limits. 

B. Spontaneous Phenomena —All within normal limits. 

Head 30° Fouwaud. 


C. Rotation —To right. 

Nystagmus —Hor. to left. Amp. 

—Good; Dur. 22 secs. 

Tcrl. —Good; no autonomic phe¬ 
nomena. 

Head 30° 

D. Caloric —Right ear. 

Nystagmus —Rot. to left. Amp. 

—Good; After 55 secs. Dur. 
50 secs. 


To left. 

Hor. to right. Amp. —Good; Dur. 
22 secs. 

Good; no autonomic phenomena. 

Forward. 

Left Ear. 

Rot. to right. Amp. —Good; After 
35 secs.; Dur. G2 secs. 


Head Back. 

Nystagmus —Hor. to left. Amp. Hor. to right. Amp. —Good. 

—Good. 

Atkinson Ratio —1:1-; 1:2-, 

Summary —Response to rotation is normal; response to caloric test 
markedly subnormal. 

Neurosurgical Diagnosis —Supracellar cyst. 

Meningo-eneephalitis with residual pyramidal and extrapyramidal 
tract involvement. 

Case No. 7: L. G., age 30. Examined March 20, 1952. Reg'. No. 345G6. 

History. This patient was operated upon in this hospital on September 
18, 1951. At that time a deep lying astrocytoma was found in the right 
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temporal lobe. He was sent to the department of otolaryngology without 
history for our evaluation. 


EXAMINATION. 

A. Hearing —Within normal limits. 

B. Spontaneous Phenomena —All within normal limits. 


Head 30° Forward 


C. Rotation —To right. 

Nystagmus —Hor. to left. Amp. 

—Good; Dur. 27 secs. 

Vert. —Good; no autonomic phe¬ 
nomena. 


To left. 

Hor. to right. Amp. —Good; Dur. 
27 secs. 

Good; sweat and pallor. 


Head 120' 

Nystagmus —Rot. to left. Amp. 

—Good; Dur. 17 secs. 

Falling —To right; good. 

Vert. —Good; pallor and sweat. 

Head 30° 

D. Caloric —Right Ear. 

Nystagmus —None. 

Vert. —Subnormal; pallor and 
sweat. 


Forward 

Rot. to right. Amp.—Good; Dur. 

15 secs. 

To left; good. 

Good; pallor and sweat. 

Forward 
Left Ear. 

Rot. to right. Amp.—Good after 
26 secs.; Dur. 92 secs. 
Subnormal pallor and sweat. 


Head Back. 


Nystagmus —Hor. to left. Amp.— 
Good. 

Verf.—Subnormal. 

Atkinson Ratio —Not Obtainable. 


Hor. to right. Amp.—Good. 

Subnormal. 

1:3.5. 


Summary —Response to rotation normal; right vertical tracts completely 
blocked; left vertical tracts subnormal to caloric test. 

Case No. 9: W. L. H., age 30. Admitted April 14, 1952. Examined April 
18, 1952. Reg. No. 34947. 

History: Two and one-half weeks ago upon straightening up after a 
backward bent position while at work, patient suffered a severe attack of 
pain and numbness in the left occiput, neck, shoulder, arm and left chest. 
The left hand failed to grasp objects properly; i.e. he did not place his 
hand in accordance with the shape of an object (thalamic symptom?). 


EXAMINATION. 


A. Hearing —Within normal limits. 

B. Spontaneous Phenomena —All within normal limits. 


Head 30° 

C. Rotation —To right. 

Nystagmus —Hor. to left. Amp. 

—Good; Dur. 24 secs. 

Vert. —Good; slight pallor and 
sweat. 


Forward. 

To left. 

Hor. to right. Amp. —Good; Dur. 
28 secs. 

Good; slight pallor and sweat. 
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Head 120° Forw \rd 

A ystagmus —Rot to left Amp— Rot to right Amp—Good, Dur 
Good, Dur IS secs 15 secs 

Falling —Good to right Good to left 

Tort—Good, pallor, si\eat and Good, pallor, sweat and nausea 
nausea 

Head 30° Foru abd 

D Caloric —Right ear Left ear 

Nystagmus— Rot to left Amp Rot to right Amp —Fair, After 
—Fair, After 35 secs , Dur 90 37 secs , Dur 78 secs 

secs 

Vert—Marked, pallor, sweat Good, slight nausea 

and emesis 

Head Back 

Nystagmus —Hor to left Amp— Hor to right Amp—Fair 
Fair 

Vert —Good Good 

Atkinson Ratio —1 2 6 12 

Summary—Response to rotation normal response to caloric test mark 
edly subnormal especially on the left 

Neurotologlc Diagnosis —A high central lesion, probably m the region 
of the thalamus 

Neurosurgical Diagnosis —A vascular accident in the upper bram stem 
(mesencephalic) region up to the lower thalamic nuclei 

Case No 18 AV E A, age 32 Admitted No\ ember 20, 1952 Examined 
November 21 1952 Reg No 39370 

History Pain in the right ear and mastoid and in the left frontal area 
for one month Since then increasing diplopia, nausea and staggering 

EXAMINATION 

A Hearing —A moderate bilateral conductive type impairment 

B Spontaneous Phenomena —Normal except a deviation of 5 feet to the 
left in talking the 20 feet line 

Head 30° FonwAm 

C Rotation —To right To left 

Nystagmus —Hor to left Amp— Hor to right Amp—Good, Dur 
Good Dur 25 secs 27 secs 

Tcrf—Fair, little or no Fair, moderate autonomic phe 

autonomic phenomena nomena 

Head 20° Forward 

D Caloric —Right Ear Left ear 

Nystagmus— Rot to left Amp Rot to right Amp—Small 
Poor, After 15 secs , Dur 85 After 30 secs , Dur 88 secs 
secs 

Vert—Good, nausea, pallor and Fair, subnormal autonomic phe- 
sweat nomena 
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Fig-. 3 Case No. 33. Antei ioi— posterior encephalogram showing dilated 
ventricles with tumor ot the third ventricle 


Head 30° 

Z. Rotation — To right. 

Nystagmus —Hor. to left. Amy .— 
Good ; Dur. 30 secs. 

Vert.— Good; marked pallor and 
sweat. 

Head 30° 

3. Caloric —Right Ear. 

’Nystagmus —Rot. to left. Amp .— 
Fair after 43 secs.; Dur. 102 
secs. 

Vert .—Little or none; no autono¬ 
mic phenomena. 


Forward. 

To left. 

Hor. to right. Amp. —Good; Dur. 
28 secs. 

Good; marked pallor and sweat. 


Forward. 

Left Ear. 

Rot. to right. Amp —Poor after 
47 secs.; Dur. 104 secs. 

Little or none; no autonomic 
phenomena. 
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Head 30° Forward. 


C. 


Rotation —To right. 

Nystagmus —Hor. to left. Amp. 

Good; Dur. 30 secs. 

■y er t —Good, marked pallor ana 

sweat. 


Head 30° 


Caloric —Bight Ear. 

Nystagmus— Rot. to left. Amp. 
Fair after 43 secs.; Dur. 102 


Vert —Little or none: no autono¬ 
mic phenomena 


TO l6ft. , TYnt* 

Hor. to right Amp—Good; Dur. 

90 opQS 

Good, marked pallor and sweat. 


[WARD. 

Left Ear. 

Rot. to right. 


Amp .—Poor after 


nnr 1 04 secs. 


Little or none; no autonomic 
phenomena. 
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attacks, each accompanied with dimness of vision and followed by numb¬ 
ness of the left arm and leg. Otherwise his history is completely negative. 


EXAMINATION. 

A. Hearing —Within normal limits. 

B. Spontaneous Phenomena —All within normal limits. 


Head 30° 

C. Rotation —To right. 

Nystagmus —Hor. to left. Amp .— 

Good; Dur. 28 secs. 

Vert. —Good; no autonomic phe¬ 
nomena. 

Head 30° 

D. Caloric —Right Ear. 

Nystagmus —Rot. to left. Amp .— 

Pair after 52 secs.; Dur. 83 
secs. 

Vert. —Good; sweat. 


Fokwaui). 

To left. 

Hor. to right. Amp. —Good; Dur. 
27 secs. 

Good; no autonomic phenomena. 


Foiiwaiid. 

Left Ear. 

Rot. to left. Amp .—Fair after 16 
secs.; Dur. 103 secs. 

Good; sweat, pallor and nausea. 


Head Back. 

Nystagmus —Hor. to left. Amp .— Hor. to left. Amp. —Good. 

Good. 

Vert. —Good. Good; sweat, pallor and nausea. 

Atkinson Ratio —1:1.6. 1:6.4. 

Sutnmary —Response to rotation normal. Responses to caloric test show 
right markedly depressed ; left markedly irritated. 

Neurotologic Diagnosis —High blocking (primary) lesion on right; high 
irritation left. 

Encephalograms —Ventricular dilatation and tumor in the right fz’ontal 
lobe. 

Neurosurgical Diagnosis —Operation on April IS, 1955, revealed a 
glioma in the posteroinferior portion of the right frontal lobe. 

Case No. 49: H. T. C., age 49. Admitted May 25, 1955. Examined June 
1, 1955. Reg. No. 57716. 

History: This normally loquacious right-handed individual was entirely 
normal until three weeks ago, when lie became morose and disinclined 
to talk. One week ago he became unable to speak intelligibly, uttering 
only mumbling sounds. There was some vomiting of a profuse mucoid 
material. 


EXAMINATION. 

There was hemiparesis generalized on the right including all branches 
of the facial nerve; also a marked nominal aphasia although he under¬ 
stood perfectly, carrying out all directions as we performed the tests 
on his ears. 

A. Hearing —Within normal limits. 

B. Spontaneous Phenomena —Except deviation to the right of six feet 
(a result of this hemiparesis?) all were within normal limits. 
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Head 30° FonwAro 


C Rotation —To right 

Nystagmus —Hor to left Amp — 
Good, Dur 29 secs 
Vert —Good, nausea and retch 
ing 

Head 30° 

D Caloric —Right Ear 

\ystagmus —Rot to left Amp — 
Good after 20 secs , Dur 107 
secs 

Vert —Marked, emesis, pallor 
and sweat 


To left 

Hoi to right Amp-—Good, Dur 
27 secs 

Good, sweat and emesis 

Fonw vnD 

Left Ear 
None 


Marked, emesis, pallor and sweat 


He\d Bvck 

Nystagmus —Hor to left Amp — Hor to right Amp —Good 
Good 

Vert —Marked Good 

ltMusou- Ratio—1 5 3 Not obtainable 

Vcurotologic Diagnosis—High lesion on left involving Brocas area 

Summary— All responses normal except from vertical tracts on left to 
caloric test 

Xiay of Chest —Inoperable carcinoma (bronchogenic) left upper pul 
monary lobe 

Pinal Diagnosis —Metastasis bronchogenic carcinoma to Broca’s area 
left frontal lobe 

Patient expued w this hospital July 12, 1955 Autopsy ie- 
vealed metastatic tumor m left temporal lobe 

Cvsp No 52 G B D, age 41 Private practice Seen and examined 
June 18 1955 

History This man was operated on in 1925 by Dr Carpenter, who re 
moved a suprasellar cyst The approach was right temporal area Since 
surgery he has been totally blind and partially paralyzed in the left 
arm and leg His hearing so far as he knew was normal About two years 
ago he awakened one morning to find himself totally deaf in the left 
ear He does not recall any unusual dizziness at that time 

EXAMINATION 

A Hearing —Right ear normal, left ear total deafness 

B Sjxmtancous Phenomena —Nystagmus first degree on right and left 
lateial gaze Vertical on upward gaze Otherwise noimal 

Head 30° Fonw vim 

C Rotation—To right lo left 

Nystagmus—lloi to left Amp — Hor to right Amp —Pooi, Dur 
Poor, Dur 15 secs 15 secs 

Tcrf—Poor Poor 
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Head 30° Forward. 

D. Caloric —Right Ear. Lett Ear. 

Nystagmus —Obi. to left. Amp. — None. 

Huge after 15 secs.; Dur. 130 
secs. 

Vert. —Good; sweat. Questionable; no autonomic phe¬ 

nomena. 

Head Back. 

Nystagmus —Obi. to left. Amp. — None. 

Huge irregular. 

Vert. —Good. None. 

Atkinson Ratio —1:8.6. 

Summary —On rotation the canals respond as with one labyrinth dead 
and compensated; on calorie test the right ear shows marked hyper¬ 
activity—central irritation. 

Diagnosis —Postoperative high central irritation; total occlusion left 
cochleo-vestibular artery. 

Case No. 2: J. P. H„ age 59. Admitted November 3, 1951. Examined 
November 30, 1951. Reg. No. 31728. 

History: For the past six years this patient had suffered a persistent 
and progressive sense of imbalance and vertigo with staggering. 

EXAMINATION. 

A. Hearing —Within normal limits for age. 

B. Spontaneous Phenomena —A tendency to backward sway in all three 
positions of the head, and a spastic gait; otherwise normal. 

Head 30° Forward. 

C. Rotation —To right. To left. 

Nystagmus —Hor. to left. Amp. — Hor. to right. Amp. —Good; Dur. 

Good; Dur. 25 secs. 23 secs. 

Vent. —Good; no autonomic phe- Good; slight nausea, 
nomena. 

Head 30° Forward. 

Left Ear. 

Rot. to right. Amp. —Small after 
27 secs.; Dur. 92 secs. 

Poor. 

Head Back. 

Nystagmus —Hor. to left. Amp. — Hor. to right. Amp. —Very small. 

Good. 

Vert. —Little or none. Little or none. 

Atkinson Ratio — - 1:3.4. 

Summary —Responses to rotation are normal; responses to caloric 
testing show none from the right vertical tracts, subnormal from the left 
vertical tracts, normal from the right horizontal tracts and markedly 
subnormal from the left horizontal tracts. 

Neurotologic Diagnosis —A diffuse process, probably vascular, high in 
the brain stem. 

Neurologic Diagnosis —Diffuse cerebral arteriosclerosis. 


D. Caloric —Right Ear. 
Nystagmus —None. 

Vert. —None. 
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Cvsb No 35 H H, age 40 Admitted Octobei 8, 19o4 Examined 
October 22, 1954 Reg No 52941 

History This patient complained of ‘ numbness” of the left side of his 
face Three weeks previously he suddenly fell to the ground, his neck 
became stiff, and he quickly lapsed into unconsciousness He remained 
unconscious for 24 hours and was left with the numbness and weakness 
of the left side of the face, and with a limp of the left leg Spinal tap 
at the time of the attack revealed blood m the fluid 



Fig 4 Case No 35 Right carotid arteriogram v. ith no conclusiv c demon¬ 
stration of a normal anteuor cerebral arterj 


EXAMINATION 


There was a subtotal paralysis of the left facial nerve t>pieal of a 
supranuclear lesion 
A Hearing—Within normal limits 
B Spontaneous Phenomena —All within normal limits 
Hi~\d 30° Foi w \kd 


C Rotation—To right 

Nystagmus —Hor to left Amp — 
Large, Dur 2$ secs 
Yert —Good, profuse sweat, 
severe emotional reaction—cry 
ing 


To left 

Hor to right Amp—Large, Dur. 
25 secs 

Good, profuse sweat, less emo¬ 
tional reaction 
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Head 30° 

D. Caloric —Right Ear. 

Xystagm us— Rot. to left. Amp.— 
Good after 37 secs.; Dur. 99 
secs. 

Vert.—Fair. 

Head 

Xystagmvs— Rot. to left. Amp.— 
Good. 

Vert.—Fair. 

Atkinson Ratio — 1:3. 


Forward. 

Left Ear. 

Rot. to right. Amp .—Fair after 
43 secs.; Dur. 72 secs. 

Fair. 

Back. 

Rot. to right. Amp. —Fair. 

Fair. 

1 : 1 . 6 . 



Fig. 5. Case No. 35. Right vertebral arteriogram showing only the 
vertebral and the beginning of a basal artery 


Summary —Responses from rotation are normal; responses from caloric 
tests are subnormal on the right and markedly subnormal on the left. 

Xeurotologic Diagnosis —A high stem lesion on the left. 

Arteriograms —These show 1. A relatively small right carotid artery 
with no conclusive demonstration of a normal anterior cerebral artery on 
the right side (the vascular system is atrophic or anomalous). 3. The 
left vertebral artery angiogram shows only the vertebral and the begin¬ 
ning of a basilar artery. 
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Neu> osurgleal Diagnosis —A subarachnoid hemorrhage m the region of 
the basilar artery 

C\si No 10 W O S, age 52 Admitted May 5, 1952 Examined May 9, 
1952 Reg No 35373 

History This patient has had a suboccipital headache, persistent for 
ten or twelve years Since 1950 he has had episodic severe pain in the 
left eye He says the hearing in the left eai is impaired 

EXAMINATION 

The left pupil is smaller than the right Weakness of the left palate 
and uvula with diminished gag reflex on the left Diminished corneal 
reflex on the left and diminished taste on the anterior two thirds of the 
tongue on the left Diminished sense of touch in all branches of the fifth 
nerve There is weakness of the left hand The blood piessure is 200/150 

A Hearing —The right ear is normal for his age, the left ear shows mod¬ 
erate downward curve loss in the upper registers 

B Spontaneous Phenomena—His gait was ataxic and he tended to fall to 
the left m the Romberg test in all positions of the head, otherwise within 
normal limits 


Head 30° Fokwabd 


C Rotation—To right 

Nystagmus —Hor to left Amp — 
Good, Dur 27 secs 
Vert —Good, slight nausea and 
sweat 


Head 30 a 

Caloric —Right Ear 
Nystagmus —Rot to left 

Amp — 

good, After 43 secs , 

Dur 96 

secs 


Vert —Fair, nausea 

Head 

Nystagmus —Hor to left 

Amp — 


Good 

Vert —Fair 
Atkinson Ratio —1 2 2 


To left 

Hor to right Amp—Good, Dur 
32 secs 

Good, no autonomic phenomena 

Formakd 
Left Ear 

Rot to right Amp—Good, After 
30 secs , Dur 99 sees 
Good, nausea, emesis, profuse 
sweat 

Back 

Hor to right Amp —Good 

Good 
1 33 


Summary —Responses via the tracts from the right ear to rotation are 
exaggerated, lesponses to the caloric test are depressed, markedly so 
from the right eai 

Nenrotologic Diagnosis A high diffuse lesion most marked on the right 
side 

Neurosurgical Diagnosis An undiagnosed intracranial lesion as the 
patient refused to permit an arteriogram or encephalogram 

In April, 1955, he returned to the neurosurgical service for re-evalua 
tion 4t that time the diagnosis was degenerative central nervous system 
disease probably syringomyelia 

On May 17, 1955, he committed suicide by shooting himself in the head 
because of unbearable headache 
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Case No. 1: A. G. G„ age 40. Admitted August 13, 1951. Examined 
August 17, 1951. Reg. No. 30027. 

History: This patient complained of pain on the right side of the body 
(typical Sluder’s syndrome to ear, neck, shoulder, arm and leg), inability 
to have an erection, although he achieves orgasm without erection; de¬ 
pression, “don’t give a damn"; contemplating' suicide, and illusions of 
persecution involving, especially, his wife. Since childhood he states that 
he passes out easily but without convulsions. In 1931 he was injured in 
an auto wreck, being unconscious for two hours. In 1941 he was struck 
on the chin with an eight-pound sledge hammer and was unconscious for 
one hour. 


EXAMINATION. 


Negative except decreased sensation to pin prick on right forehead and 
scalp and on the left shoulder and arm. 

A. Hearing —Within normal limits. 

B. Spontaneous Phenomena —All within normal limits. 


Head 30° 

C. Rotation —To right. 

Nystagmus — Hor. to left. Amp,— 

Good; Dur. 24 secs. 

Vert. —Good; no autonomic 
phenomena. 

Head 30° 

D. Caloric —Right Bar. 

Nystagmus —None. 

Vert. —Fair; pallor, sweat and 
nausea. 

Atkinson Ratio —. 


Forward. 

To left. 

Hor. to right. Amp. —Good; Dur. 
22 secs. 

Good; pallor, sweat and nausea. 

Forward. 

Left Ear. 

None. 

Fair (delayed); subnormal 
autonomic phenomena. 


Head Back. 

Nystagmus —Ilor. to left. Amp .— Hor. to right. Amp. —Good. 

Good. 

Vert. —Good. Fair. 

Summary— Responses to rotation normal; responses from vertical tracts 
bilateral absent from caloric stimulation. 

Neurotologie Diagnosis —A central cortical or high stem lesion. 

Neurosurgical Diagnosis —A predisposition, severe, with a marked ob¬ 
sessive-compulsive character developed in a reaction to hostile mother 
fantasies and defects of emotional control and conceited intellectual per¬ 
formances. All probably residual to a childhood influenzal encephalitis or 
to severe head injuries during adolescence. 

Case No. 1G: H. M. S„ age 22. Admitted October 21, 1952. Examined 
October 31, 1952. Reg. No. 38770. 

History: Twelve hours previously there was a sudden severe headache, 
bifrontal and radiating to both temples with hallucination of vision in 
the left eye. This was followed quickly by bilateral blindness, mania and 
unconsciousness. 
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EXAMINATION 

A Heartng —The audiogram showed a bilateral drop to 35 db at 4,000 cps 
Otherwise within noimal limits 

B Spontaneous Phenomena —A laige horizontal nystagmus to the left, 
especially on. slight right lateral gaze On tar light lateral gaze this 
changed to first degree to the right In the back horizontal position of 
the head there was a rotaiy nystagmus to the left Otherwise all within 
normal limits 


Heuj 30° Forward 
C flotation—To light To left 

Nystagmus —Hor to left Amp — Hor and Rot to right Amp — 
Good Dui 30 secs Good , Dur 43 secs 

Veit —Subnoimal, no autonomic Subnormal, no autonomic plie 
phenomena nomena 

Head 30° Fouwvno 

D Caloric —Right Ear Left Ear 

Nystagmus —Rot to left Amp — Rot to right Amp—Huge after 
Good, After 18 secs , Dur 102 22 secs , Dur 158 secs 

secs 

Veit —Little or none Little or none 

Hevd B veil 

Nystagmus —Hor to left Amp — Hoi to right Amp—Good 
Good 

Veit—Little or none Little or none 

Atkinson Ratio —1 5 6 17 2 

Summary —Responses to rotation show moderate hyperactivity espe¬ 
cially from the right tracts, caloric test shows mailted hyperactivity 
especially from the lelt tracts 

Neurotologic Diagnosis —Cerebral or high stem irritation with left ceie 
bellar involvement 

Neurosurgical Diagnosis —Acute brain syndrome (ceiebral vascular oc 
elusion) 

C\sc No 25 M D R, age 42 Admitted September 20, 1953 Exam 
ined October 30, 1953 Reg No 4a3G5 

History This patient complained of attacks of se\ere headache with 
loss of consciousness noted especially just as he would be falling asleep 
There is a moderate diplopia which caused a recent car wreck Condition 
piogressive over several years 


EXAMINATION 


A Hearing —Withm normal limits 


B Spontaneous Phenomena —Deviated 3 feet to the left Otherwise all 


within normal limits 

Head 30° 

C flotation—To right 

Nystagmus —Hor to left Amp — 
Good Dur 21 secs 
Vert —Fair, no autonomic phe¬ 
nomena 


Forward 
To left 

Hor to right Amp—Good, Dur 
23 secs 

Fair to good no autonomic 
phenomena 
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Head 30° Forward. 

D. Caloric —Right Ear. Left Ear. 

Nystagmus —Rot. to left. imp.— Rot. to right. Amp. —Fair after 

Good; After 22 secs. 35 secs. 

Vert. —Fair to good. Poor to fair. 

Head Back. 

Nystagmus Hor. to left. Amp— Hor. to right. Amp.—Good. 

Fair. 

Vert. —Poor. Good. 

Atkinson Ratio —1:5.2. 1:2.8. 

Summary— Responses to rotations are normal • to the caloric test, hyper¬ 
activity on the right and marked hypoactivity on the left. 

Neurotologic Diagnosis —A high central lesion, nature unknown. 
Encephalogram —Cerebral atrophy. 

Neurosurgical Diagnosis —Post-traumatic cerebral atrophy with trau¬ 
matic epilepsy. 

Case No. 26: L. R. G., age 35. Admitted October 24, 1953. Examined 
November 6, 1953. Reg. No. 46057. 

History: In September this soldier suffered a shell injury to the left 
fronto-temporal area. In February, 1945, a metal plate was set at this site. 
Since that time he has had persistent dull aching bilateral frontal head¬ 
ache, partially relieved by aspirin. There were also occasionally mild 
episodes of dizziness with vomiting. Two weeks ago there was an episode 
of severe headache with dizziness and sub-total loss of consciousness. 

EXAMINATION. 

A scar in the left fronto-parietal area where X-ray shows a metal plate. 
The eye grounds show a yellowish area with a small amount of pigmenta¬ 
tion. in the bilateral superior temporal areas. There was a moderate emo¬ 
tional flattening with memory deficit. 

A. Hearing —Normal except that the audiogram showed a bilateral nick¬ 
ing at 5792 cps. on the right to 25 db and on the left to 60 db. 

B. Spontaneous Phenomena —All within normal limits. 

Head 30° Forward. 

C. Rotation —To right. To left. 

Nystagmus —Hor. to left. Amp. — Hor. to right. Amp. —Good; Dur. 

Good; Dur. 24 secs. 23 secs. 

Vert. —Good; sweat and nausea. Good; pallor, sweat and nausea. 

Head 30° Forward. 

Left Ear. 

Rot. to right. Amp. —Large; after 
42 secs.; Dur. 105 secs. 

Good; nausea and emesis. 

Head Back. 

Nystagmus —Hor. to left. Amp. — Hor. to right. Amp. —Huge. 

Large. 

Vert.— Marked. Sweat, nausea Marked. Sweat, nausea and erne- 
and emesis. sis. 

Atkinson Ratio —. 1:2.5. 


D. Caloric—Right Ear. 
Nystagmus —None. 

Vert. —Fair. 
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Summary —Responses to rotation are normal, caloric test shows absence 
of response trom right vertical tracts, hypoactivity from the left vertical 
tracts, and marked hyperactivity from both horizontal tracts 

Nenrotologic Diagnosis —Post traumatic high central lesion 
Neu)Osurgu,al Diagnosis —Chronic brain syndrome, posttraumatic 
CiSh No 31 H B, age 28 Examined Jan 26, 1954 Reg No 47563 

History The hospital record on this case has been lost We have only 
the note on the consultation request from neurosurgery that it is a central 
lesion, and we have on our record the final diagnosis after our examina 
tion from neuiosurgerv 


EXAMINATION 

A Hearing —Within noimal limits 
B Spontaneous Phenomena —All within normal limits 

C Rotation —To right To left 

Rystagmus —Hor to left Amp — Hor. to right Amp —Good, Dur 
Good, Dur 31 secs 29 secs 

Vert —Sub normal Sub normal 

Head 30° Forward 

D Caloric —Right Ear Left Ear 

Nystagmus —Rot to left Amp — Rot to right Amp—Fair, after 
Fair, after 40 secs , Dur SO 40 secs , Dur 85 secs 
secs 

Vert —Sub-normal Subnormal 

Head Back 

nystagmus —Hor to left Amp — Hor to right Amp—Good 
Good 

Vert —Sub-normal Subnormal 

Atkinson Ratio —1 2 121 

Summary —Responses to rotation slightly exaggerated especially from 
left tracts, responses to the caloric test are markedly depressed 

Neurotoloqic Diagnosis —A high generalized lesion with early extension 
downward possible 

Neil) osurgical Diagnosis —Chronic brain syndrome 

Ca^e No 50 R S, age 30 Admitted May 10, 1965 Examined June 
17, 1955 Reg No 57290 

History This right handed patient was rendered unconscious from a 
blow with a blunt weapon on the right parietal area on this date He was 
unconscious on admission, and Xray revealed a fracture of the right 
parietal bone On regaining consciousness he was totally aphasic with a 
partial flaccid paralysis of the right arm and leg 

Examination —The paralysis and the aphasia are now much less, but 
his speech is rambling 

A Hearing—A moderate perceptive deafness on the right, a 10 db to 
20 db greater perceptive deafness on the left 
B Spontaneous Phenomena —All within normal limits 



Head 30° Forward. 

Rotation —To right. To left. 

Nystagmus— Hot. to left. Amp.— Hor. to right. Amp.—Fair ■ Dur. 
Fair; Dur. IS secs. 10 secs. 

Vert. —Fair; slight pallor and Good; pallor and sweat, 

sweat. 

Head 30° Forward. 

Left Ear. 

Rot. to right. Amp. —Finest pos¬ 
sible; after 32 secs.; Dur. 68 
secs. 

None. 

Head Back. 

Nystagmus —Hor. to right. Amp. Obi. to right. Amp. —Large, irreg- 
—Good; irregular. ular. 

Vert. —Fair. Fair. 

Atkinson Ratio —. 1:1.8, 

Summary —Responses to rotation subnormal especially from right 
tcts; responses to caloric tests absent from right vertical tracts, mark- 
[y subnormal from left vertical tracts. 

Neurotologic Diagnosis —Marked direct injury to upper brain stem 
lecially on right side with contrecoup injury to left cerebral and cere- 
liar cortex. 

Neurosurgical Diagnosis —Same. 

Case No. 44; N, C. J., age 34. Admission date March 20, 1955. Exam- 
ed March 25, 1955. Reg. No. 5G186. 

History: This patient has been subject to grand mal attacks for several 
ars. He was sent to our department as a matter of interest in our 
dings. 


Caloric —Right Ear, 
Ny stag mu s —None. 

Vert. —None. 


EXAMINATION. 

Hearing —Within normal limits. 

Spontaneous Phenomena —Except a large vertical nystagmus on up- 
n-d gaze all are within normal limits. 


Head 30° 

Rotation —To right. 

Nystagmus —Hor. to left. Amp .— 
Good; Dur. 22 secs. 

Vert. —Fair; no autonomic 
phenomena. 

Head 30° 

Caloric —Right Ear. 

Nystagmus —Rot. to left. Amp .— 
Fair; after 35 secs.; Dur. 82 
secs. 

Vert.—Marked pallor and sweat. 


Forward. 

To left. 

Hor. to right. Amp. —Good; Dur. 

19 secs. 

Fair; pallor, sweat and slight 
nausea. 

Forward. 

Left Ear. 

Rot. to right. Amp. —Good; after 

20 secs.; Dur. 91 secs. 

Good. 
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Hl\d Bick 

■ V SmaT“ S ~ H ° r 10 Mt Amp_ H °’ t0nSht Good 

Vo f—Fair Good 

Atkinson Ratio —123 2 45 

Summary-Responses t 0 rotation nt ju»t within normal limits calori* 
tests show marked demession in ievpo«s horn light tracts, the left beine- 
normal * 

A r c«<x)to?ooic Diagnosis—High UkoUm. \ lesion on the right 

Neurologic Diagnosis- —Gland n it vi i focus in the i ight temporal 


C\sr No 5 EH, age 25 Admitted r 7 10 1 < 2 Examined March 7 
1952 Reg No 34020 

Historij On Tanuary IS, 1951 this j a.t nt undeiwent biam suigiry A 
medullo blastoma was lemoved subtotal v £ uni the light cetebellar hemis 
pheie This was followed by \ i ij Ireitnifnt with clinical improiement 
This case uas sent to u* for cilihiatior A mi t sts 


EX AM IN VTION 

A Heat i/iff—\\ itlnn iiotxml limits 

B Spontaneous Pfunomaia —A leitml nvstagmus on upward gaze Oth 
erwise within normal limits 


Huu> 30° 

C Rotation —To right 

Nystagmus —Hor to left Amp — 
Good, Dur 21 secs 
Vcrf —None 

H h \l> 30° 

D Caloric —Right Ear 

Nystagmus —Rot to left Amp—• 
Fair, after 26 secs f Dur 107 
secs 

Vci t —Marked t palloi, sweat and 
emesis 


Fotiw Mill 
To left 

Hor to right A»ip —Good, with 
iaind decline # Dui 15 secs 
None 

FonwAiui 

Left Ear 

Rot to right Amy —Good , after 
2G secs Dur 102 secs 

Fair 


Hi \n Biciv 

Nystagmus —Hor to left Amp— Hor to right Amp—Good 
Good 

Vert —Good Fair 

Atkinson Batio—l 41 1 3 9 


Summary —Response to lotation, left canals normal, right canals de 
pressed, response to caloiic test, all canals respond normally 


Ncm otologic Diagnosis —Low lesion on right, 

Cvsu No 40 W O’N, age 43 Admitted Feb 10. 1955 Examined Feb 
18, 1955 Reg No 55300 


History Staggering and stumbling to light and to left without \ertigo 
for file years He is unable to walk or to stand fit the dark No tinnitus 
oi heai mg loss 
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IIuaii 30° 

D. Caloric —Right Ear. 

Nystaymus —Rot. to left,. Amp.— 
Large; after 17 secs, Dur. 107 
secs. 

Vert. —Marked; no autonomic 
phenomena. 

Hc.vo 

Nystagmus —Hor. to left. Amp .— 
Large. 

Vert.—Poor. 

Atkinson Ratio — 1:6.3. 


Fouwaud. 

Left Ear. 

Rot. to right. Amp. —Large; After 
15 secs. Dur. SI secs. 

Marked: no autonomic phe¬ 
nomena. 

Back. 

Hor. to right. Amp. —Large. 

Poor, 

1:5.6. 



Pig. «. c-is,' Vo. :I7. Artertoiiinm showing vascular displacement typical 
of hydrocephalus. 


Summary —All nystagmus responses are markedly exaggerated; the 
vertigo in the horizontal tracts is abnormal to rotation; the nystagmus 
response from all tracts is hyperactive, whereas the vertigo is subnormal 
to the caloric test. 

Neurotologic Diagnosis —Advanced lesion in the right cerebellum with 
extension upward, either inllltvation or by encroachment on the foramina 
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of Magendie and Luschka with beginning inciuwo of liitiav. uu i,„i,„ 
piessuie *>1(14 


\cuiosurffica! Diagnosis —A central nenoua ayatom Union 
cerebellar but exact site as yet undetei mined 


molmbi) 


Subsequent Htsiot y~On Dec 22 
the headache became much worse 
placement typical of hydrocephalus 


the optic discs btccitno MurmL uml 
Arteuograms sliowul vmuulm ,))*• 


On Dec 23 his condition became much worst with coumiIhIdhh ami mi 
(onsciousness Immediate surgery rebelled an astiocjtonm Ittcliitllill 
the entire right cerebellar system which appeared to cxtuul to thu hi 
stem Masked hydrocephalus The pitient expjiut on the tal>l* * 

C\si No 46 C \\ D age 39 Admitted April 21 19fr> 1 xuu.i.a i 
May 6 19s>5 Reg No o7118 '* 


History This patient was sent from neuiosuigery for cUilmUion 
our tests without pieuous bistorv The onlv histoij wo had wait nr 
staggering double -vision headache and vomiting for several v>aU h mn 
gressive 1 ‘ 1 


EXAMINATION* 


Paralysis of tie right Vlth cranial nerve and marked slurrltiir nr 
speech h 1 

A Heart to —Mi thin normal limits 


B Spontaneous PHenoiu.ua —A second degiee rotarv nystagmus on fot 
ward gaze a marked vertical nystagmus on upward gaze and on obllntiu 
nystagmus up and to the left with the head in the back horizontal p 0 sl 
tion There was marked staggering and deviation to the left on walking 
test Rombeigism present to the light and backward in all three head 
positions The pelvic girdle reaction was positive being rigid as a board 
in attempts to tilt in all four directions 


Head 30° Fonw \rn 


C Potation—To right 

Nystagmus —Hor to left Amp — 
Large Dur 31 secs swinging 
Vert —Good no autonomic phe 
nomena 


To left 

Hor to right Amp —Large Dur 
33 secs swinging 
Good no autonomic phenomena 


Head 120° Fobwyrd 

\ystagmus —Rot to left Amp — Rot to right Amp—Tiny Dur 
Large Dur 19 secs 

Vert —Poor Poor 


He\d 30’ 

D Caloric —Right Ear 

Nystagmus —Rot to left Amp — 
Large after la secs swinging 
Vert —Poor no autonomic phe¬ 
nomena 


FORW YllD 
Left ear 

Rot to right Amp —Large, after 
2a secs swinging 
Poor no autonomic phenomena 


Head Byck 

^ yslagmus —Hor to left Amp — Hor to right imp —Largo, 
Large swinging swinging 

Terf—Poor Poor 

W insott Ratio—1 8 1 aS 


t 
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Summary—l. The spontaneous and positional nystagmus indicates a 
central lesion; 2. The Romberg and pelvic girdle reactions tell of a cere¬ 
bellar lesion; 3. The right sixth nerve paralysis denotes a high, right 
lesion; 4. The slurring speech is indicative of a high pontine lesion- 
5. The marked exaggeration of all the nystagmus responses and the 
lessened to poor vertigo responses signifies primary low lesion, with up¬ 
ward spread by invasion or increase in pressure. 

Neurotologic Diagnosis —Primary low (cerebellar) lesion with upward 
extension by invasion or increase of generalized pressure. 

Neurosurgical Diagnosis —Information was now given that this patient 
had had a double mammectomy for bilateral adenocarcinoma a few months 
previously. The diagnosis then was metastasis to the cerebellum, with 
secondary higher metastases. 

Case No. 38: L. L. R., age 33. Admitted Jan. 17, 1955. Examined Jan. 
25, 1955. Reg. No. 54903. 

History: This patient complained of persistent dizziness for two months, 
becoming worse two days previously; staggering, nausea and vomiting 
in spells lasting two to three days, continuous occipital headache and 
blurred vision for two weeks. 


EXAMINATION. 


A. Hearing —Within normal limits. 

B. Spontaneous Phenomena —A marked vertical nystagmus on upward 
gaze. Staggering and ataxia on walking test. He fell to the left with ail 
positions of the head in the Romberg test, and his pelvis was rigid to tilt 
in all directions. 


Head 30° 

C. Rotation —To right. 

Nystagmus —Hor. to left. Amp .— 

Good; Dur. 42 secs. 

Vert. —Poor; no autonomic phe¬ 
nomena. 

Head 120 1 

Nystagmus —Rot. to left. Amp .— 
Fair.; Dur. 22 secs. 

Yert.—Poor. 

Head 30° 

D. Caloric —Right Ear. 

Nystagmus —Rot. to left. Amp.— 

Fair; After 22 secs.; Dur. 103 
secs. 

Vert. —Fair; no autonomic phe¬ 
nomena. 


Forward. 

To left. 

Hor. to right. Amp. —Good; Dur. 
42 secs. 

Poor; no autonomic phenomena. 
Forward. 

Rot. to right. Amp. —Fair; Dur. 

17 secs. 

Poor. 

Forward. 

Left Ear. 

Rot. to right. Amp.—Fair; After 
1G secs.; Dur. 114 secs. 

Fair; no autonomic phenomena. 


Head Back. 

Nystagmus —Hor. to left. Amp .-— Hor. to right. Amp. —Fair; very 

Fair. slow. 

Vert. —Fair. Fair. 

Atkinson Ratio —1:4.6. 1:6.7. 

Summary —Responses to rotation; marked exaggeration of nystagmus 
from horizontal tracts and depression of nystagmus from right vertical 
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tract vertigo subnormal Responses to caloric tests, exaggeration of 
nystagmus from left verticals the other normal vertigo subnormal 

Neurotologic Diagnosis —Posterior fossa (cerebellar) lesion expanding 
upward or increasing intraventricular pressure 

Artci loprawi—Anterior bowing and elevation of the right anterior cere¬ 
bral artery to the right consistent with hydrocephalus 

Neurosurgical Diagnosis —At operation on Jan 27, 1955, a glioma in 
volvmg almost the entire left portion of the cerebellum and probably in 
volving the brain stem 

Cifsr No 3 J R V age 30 Admitted Oct 25 1951 Examined Jan 
11 1952 Reg No 40391 

Histoi y This patient <vas admitted to the ophthalmologic department 
with ophthalmoplegia involving all three nerves bilaterally It was diag 
nosed Guillain Bar re’s syndrome, involving the eye muscle nuclei, cause 
unlcnown There was no benefit from the use of antibiotics and ACTH 
He was readmitted on Jan 9, 1952 for a checkup Theie was improve 
ment with only residual bilateral involvement of both lateral recti mus 
cles It is believed that the disorder was of vascular origin 


EXAMINATION 

A Hearing —Within normal limits 


B Spontaneous Phenomena —All within normal limits 


Head 30° Forward 


C Rotation —To right 

Nystapmus—Hor to left Amp — 
Good Dur 42 secs 
Vert— Good, little or no auto 
nomic phenomena 


To left 

Hoi to xight Amp—Good, Dur 
26 secs 

Subnormal, slight nausea, no 
sweat 


Head 30° Forward 

D Caloric—Right Ear Left Ear 

'Nystagmus —Rot to left Amp— Rot to right Amp —Poor, after 
Poor, After 32 secs , Dur 103 27 secs , Dur 94 secs 

secs 

Vert —Good, nausea sweat and Good, nausea, sweat and pallor 
pallor 

Head Back. 

Nystagmus —Hor to left Amp— Hor to right Amp—Good 
Fair 

Vert —Good Good 

Atlmsoji Ratio—1 3 2 13 4 

Summary —Responses to rotation, right tracts normal, left tracts ex 
aggeration Responses to caloric tests, bilateral depression 

Neui otologic Diagnosis —Pumary high central lesion with irritation 
downward on left 

Case No 4 R J M, age 32 Admitted Dec 26, 1951 Examined Jan 1, 
1952 Reg No 37713 

History —This patient entered Hines Hospital in 1947 complaining of 
'blackout” spells seveie headache, nausea and vomiting At that time 
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an ependymoma was subtotally removed from the fourth ventricle. He 
entered this hospital complaining of recurrent severe headache. 


EXAMINATION. 

A. Hearing —Within normal limits. 

B. Spontaneous Phenomena —A marked second degree horizontal nystag¬ 
mus to the left, changing to vertical on upward gaze. He past pointed 
with both hands three inches to the left, staggered markedly on walking 
and fell backward with all positions of the head in the Romberg test; 
pelvis rigid. 


Head 30° 

C. Rotation —To right. 

Hystagmus —Rot. to left. Amp .— 

Huge; Dur. 61 secs. 

Vert. —Little or none; no autono¬ 
mic phenomena. 

Head 30° 

D. Caloric —Right Ear. 
nystagmus —Rot. to left. Amp.— 

Large; after 16 secs.; Dur. 103 
secs. 

Vert. —None. 


Forward. 

To left. 

Rot. to right. Amp. —Large; Dur. 
35 secs. 

Little or none; no autonomic phe¬ 
nomena. 

Forward. 

Left Ear. 

Rot. to right. Amp.—Large; 
After 12 secs.; Dur. 119 secs. 

None. 


Head Back. 

nystagmus —Hor. to left. Amp. — Hor. to right. Amp. —Huge. 

Huge. 

Vert. —None. None. 

Atkinson Ratio —1:6.4. 1:10. 

Summary —The responses to both rotation and caloric tests are mark¬ 
edly exaggerated. Since we know the site of the original lesion we nlay 
trace its subsequent invasion, both upward and downward, with probable 
increase of pressure. On March 31, 1953, he was seen in the terminal stage, 
stuporous, incontinent and with left hemiplegia. 

Case No. 14: W. L. M., age 28. Admitted Oct. 1, 1952. Examined Oct. 
3, 1952. Reg. No. 38288. 

History: In July, 1951, this patient noticed diplopia on looking to the 
left.) This soon became permanent in all positions of gaze. In January, 
1952, at biopsy a chondrosarcoma of the left sphenoid ridge was found. 
At the same time diabetes insipidus was diagnosed. In September, 1952, 
he developed blindness of the left eye with severe generalized left hemi- 
crania and weakness of the right arm and leg. 


EXAMINATION. 

Paralysis left external rectus muscle. 

A. Hearing —Within normal limits. 

B. Spontaneous Phenomena —All within normal limits. 
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Head 30® Foe ward 

C Rotation —To right To left 

Nystagmus —Hor to left Amp — Hor to right Amp—Good, Dur 
Good, Dur 34 secs 40 secs 

Vert —Subnormal, no autonomic Subnormal, no autonomic phe- 

phenomena nomena 

Head 30° Forward 

D Caloric —Right Ear Left Ear 

Nystagmus — Rot to left Amp — Rot to right Amp—Huge, After 
Huge after 15 secs , Dur 110 16 secs , Dur 114 secs 

secs 

\ut —Fair Fair 

Head Back 

Nystagmus —Hor to left Amp— Hor to right Amp—Huge 
Huge 

Vert —Fair Fair 

Atbinson Ratio —1 7 3 171 

Summary —The original site of this lesion is known to be high on the 
left Its progress upward and down to the posterior fossa can be traced 
m these teats Responses to rotation are exaggerated, especially from the 
right tracts, those from the caloric tests are most markedly exaggerated 
Case: No 19 TAP, age 28 Admitted Nov 5, 1952 Examined Nov 
21 1952 Reg No 39077 

History This is a case of grand mal of nine years’ duration, with in 
creasingly frequent typical generalized convulsions with aura 

EXAMINATION 

A Hraring —'Within normal limits 
B Spontaneous Phenomena—All within normal limits 
Head 30° Fokwabd 

C Rotation —To right To left 

Nystagmus —Hor to left Amp— Hor to right Amp —Huge, Dur 
Huge Dur 45 secs 37 secs 

Vert —Fair, no autonomic phe- Fair, no autonomic phenomena 
nomena 

Head 30° Forward 

D Caloric—Right Ear Left Ear 

Nystagmus —Rot to left Amp — Rot to right Amp—Good, After 

Good, After 20 secs , Dur 114 20 secs , Dur 113 secs 

secs 

'Vert —Poor, no autonomic phe Poor, no autonomic phenomena 
nomena 

Head Back 

Nystagmus —Hor to left Amp — Hor to right Amp-—Good 
Good 

Vert —Poor Poor 

Atkinson Ratio—1 5 7 15 6 

Summary Responses to both rotation and caloric tests show exaggera¬ 
tion Since the original site of this disturbance is knonn to be high, the 
spread of the irritation downward can he traced 
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Case No. 29: G. A., age 59. Admitted Nov. 5, 1953. Examined Nov 13 
1953. Reg. No. 46310. 

History: The complaint in this case was frontal headache and failing 
vision for one year. On examination there was bilateral tubular vision 
only. 


• EXAMINATION. 

A. Hearing —Within normal limits. 

B. Spontaneous Phenomena —All within normal limits. 


Head 30° 

C. Rotation —To right. 

Nystagmus —Rot. to left. Amp .— 

Huge; Dur. 32 secs. 

Vert. —Subnormal. 

Head 120° 

Nystagmus —Rot. to left. Amp .— 
Good; Dur. 15 secs. 

Vert. —Fair; nausea. 

Head 30° 

D. Caloric —Right Ear. 

Nystagmus —Rot. to left. Amp .— 

Large; After 20 secs.; Dur. 160 
secs. 

Vert .—Marked nausea, sweat and 
emesis. 


Forward. 

To left. 

Rot. to right. Amp. —Large; Dur. 

32 secs. 

Subnormal. 

Forward. 

Rot. to right. Amp. —Good; Dur. 
19 secs. 

Good ; nausea and emesis. 
Forward. 

Left Ear. 

Rot. to right. Amp.—Large; after 
16 secs.; Dur. 158 secs. 

Marked nausea, pallor and 
emesis. 


Head Back. 

Nystagmus —Hor. to left. Amp.— Hor. to right. A?>ip.—Large. 

Huge. 

Vert. —Good. Good. 

Atkinson Ratio —1:8. 1:8.3. 

Summary —Response to rotation; moderate exaggeration; response to 
caloric tests;; marked exaggeration. 

Neurotologic Diagnosis —A high midline lesion expanding with increased 
pressure to posterior fossa. 

Neitrosurgical Diagnosis —On Nov. 16, 1953, a large sellar pituitary 
tumor was removed by right transfrontal craniotomy. 

Case No. 32: D. R., age 31. Admitted March 30, 1954. Examined April 
23, 1964. Reg. No. 49020. 

History: This patient presents diplopia; slight dizziness; ringing in 
the right ear, and low grade fever (99=100 F.) with sudden onset two 
weeks previously. 


EXAMINATION. 

Paralysis of the left rectus muscle. All other findings, both neurological 
and neurosurgical, were normal. 

A. Hearing —The bone conduction and air conduction of both ears were 
approximately identical (all four curves) and were as follows: Dips to 
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10 db at 1 000 cpa to 30 db at 2,000 cps, to 10 db at 4 000 cps, to 25 db 
at 4 000 cps, and to o5 db at 8,000 cps 

B Spontaneous Phenomena —All within normal limits 
Hfw 30° Foj»W41ji> 

C Rotation —To right To left 

Nystagmus —Hor to left Amp — Hor to light Amp—Hugn, Dur 
Huge , Dur 31 secs 42 secs 

Vert—Subnormal, no autonomic Pair, no autonomic phenomena 
phenomena 

Head 120° Forwaud 

Ivystagmus —Rot to left Amp— Rot to light Amp—Large, Dur 
Fair, Dur 14 secs 22 secs 

Verf —Marked slight sweat. Marked, slight sweat 

Head 30° Forward 

D Caloric —Right Ear Lett Ear 

\ystagmus —Rot to left Amp— Rot to right Amp— Large After 
Good After 28 secs , Dur 3S 22 secs , Dur 128 secs 
secs 

Pert—Good, maiked pallor and Good pallor and sweat 
sweat 

Head Back 

Nystagmus— Hor to left Amp— Hor to right Amp —Large 
Good 

Verf —Good Good 

AfJUnson. Ratio —1 35 14 

Summon/—Marked exaggeration of responses of right tracts to rota¬ 
tion with less exaggeiation from the left tracts, slight depression of the 
left tracts and normal response of the right tracts to caloric stimulation 

Neurotologic Diagnosis —An expanding lesion high, involving the left 
abducens nucleus and the right vestibular nuclei, with extension by pres 
sure or infiltration to posterior fossa or a disseminated lesion both high 
and low with first involvement high. 

Medical Diagnosis—Multiple sclerosis 

C\se No 43 J J age 34 Admitted March 16, 1955 Examined March 
18 1955 Reg No 56193 

History A few weeks ago this patient had a posterior fossa craniotomy 
at another hospital Prior to and since that time he has had trouble with 
walking failing vision, and lately some reduction in hearing acuity 

EXAMINATION 

A Hcaitng —A slight acioss the board reduction of bilateral perceptive 
type 

B Spontaneous Phenomena —A large vertical nystagmus on upward gaze, 
past pointing six inches to the left with the left hand deviation to the 
right with ataxia and stumbling forwaid on walking Rombergism to 
the left with all positions of the head and rigidity of the pelvis on tilting 
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Head 30° 

C. Rotation —To right. 

Nystagmus —Hor. to left. Amp .— 

Huge; Dur. 74 secs. 

Vert. —Marked; no autonomic 
phenomena. 

Head 120° 

Nystagmus —None. 

Vert. —None. 

Head 30° 

D. Caloric —Right Ear. 

Nystagmus —Rot. to left. Amp.— 

Large; after 20 secs.; Dur. 150 
secs. 

Vert. —None. 

Head 

Nystagmus —Hor. to left. Amp. — 
Large. 

Vert. —None. 

Atkinson Ratio — 1:7.5. 


Fobwakd. 

To left. 

Hor. to right. Amp.—Large; Dur. 
GO secs. 

Marked—No autonomic phe¬ 
nomena. 

Fobwakd. 

Rot. to right. Amp.—Large; Dur. 

20 secs. 

Fair. 

Fobwakd. 

Left Ear. 

Rot. to right. Amp.—Large; After 
15 secs.; Dur. 119 secs. 

None. 

Back. 

Hor. to right. Amp.—Large. 

None. 

1 : 8 . 


Summary —The spontaneous phenomena are those of a cerebellar lesion. 
All induced phenomena, both rotational and caloric, are exaggerated. 

Neurotologic Diagnosis —The original posterior fossa lesion now shows 
extension upward, either from extension of the lesion or increase of the 
ventricular pressure. 

Arteriogram —This shows a hemangioma of the posterior fossa with 
multiple dilated aneurisms of the entire circle of Willis. 

Case No. 47: E. D., age 59. Admitted May 4, 1955. Examined May 6, 
1955. Reg. No. 57151. 

' History: This patient complained of difficulty with his vision, blurring 
and diplopia, and inability to look upward, with unsteadiness in walking. 
There was no nausea, headache or dizziness. The duration was about 
three weeks. 


EXAMINATION. 

A. Hearing —Within normal limits. 

B. Spo 7 itaneous Phenomena —A rotary nystagmus up and to the left in all 
directions of gaze except that upward gaze was impossible; he deviated 
markedly to the right on walking and on the Romberg test he fell back¬ 
ward when the head was turned to the left. 

Head 30° Fobwakd. 

C. Rotation —To right. To left. 

Nystagmus —Hor. to left. A7/ip.— Hor. to right. Amp.—Large; Dur. 

Large; Dur. 34 secs. 35 secs. 

Vert. —Good; slight nausea. Good; slight nausea. 
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Head 30° Forward. 

D. Caloric —Right Ear. Left Ear. 

Nystagmus —Rot. to left. Amp.— Rot. to right. Amp.—Large; Afte 
Large; After 26 secs.; Dur. 125 18 secs.; Dur. 133 secs, 

secs. 

Vert. —Fair. Good; nausea and sweat. 

Head Back. 

Nystagmus— Hor. to left. Amp. — Hor. to right. Amp, —Large. 

Large. 

Vert. —Fair. Good 

Atkinson Ratio— 1:4,8. 1:7,4. 

Summary —There is exaggeration of ail responses to both lotation and 
caloric tests, showing irritation extending upward and downward from 
the tentorium, probably fiom a point just above the tentorium, as mdi 
cated by his inability to gaze upward with both eyes. 

Ncui otologic Diagnosis —A lesion at or just above the tentorium, caus 
ing irritation both upward and downward. 

Roentgenographic Studies —No deviation from the normal. 

Neurosurgical Diagnosis —Damage to mesencephalon, locally destructive 
and not space occupying. 

Cise No 27: S. H., age 37. Admitted Nov. 3, 1953 Examined Nov. 6, 
1953. Reg No 45889. 

History— No history was furnished us at the time of our examination 
except that the patient had a left side high tumor operated upon m 1945. 

EXAMINATION. 

A left moderate exophthalmos was apparent. 

A Hearing —Within normal limits. 

B Spontaneous Phenomena —A vertical nystagmus on upward gaze. Oth¬ 
erwise all within normal limits. 

Head 30° Forward. 

C. Rotation —-To right. To left. 

Nystagmus —Hor. to left. Amp.— Hor, to right. Amp.—Good; Dur. 

Good; Dur. 42 secs. 59 secs. 

Vert —Moderate; no autonomic Moderate; no autonomic phe- 

phenomena. nomena. 

Head 120° Forward. 

Nystagmus —Rot. to left. Amp .— Rot. to right. Amp—Good; Dur. 

Good; Dur. 20 secs. 18 secs 

Vert. —Fair. Subnormal. 

Head 30° Forward. 

D Caloric —Right Ear. Left Ear. 

Nystagmus —Rot. to left. Amp.— Rot. to right. Amp. —Large; After 

Large; After 18 secs.; Dur. 129 17 secs.; Dur. 110 secs, 

secs 

Vert. —Subnormal. 


Subnormal. 
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Head Back. 

Nystagmus Hor. to left. Amp .— Hor. to right. Amp. —-Large. 

Large. 

Vert.—Subnormal. Subnormal. 

Atkinson Ratio —1:7.1. 1:6.4. 

Summary —All nystagmus responses to both rotation and the caloric 
tests are exaggerated. The vertigo responses are fairly normal. The lat¬ 
ter finding indicates that the cerebellum is secondarily involved. 

Neurotologic Diagnosis —A primary high lesion with secondary irrita¬ 
tion of the posterior fossa structures. 

Neurosurgical Diagnosis —Meningioma recurrent of left middle and 
frontal fossae, and left intraorbita. Generalized chronic brain syndrome 
associated with the neoplasm. 

Case No. 11: M. W. H., age 34. Admitted April 29, 1952. Examined 
May 23, 1952. Reg. No. 35249. 

History —This patient had acute meningo-encephalitis in 1946. Since 
then he has complained of severe head and neck pains, with a series of 
other vague complaints such as marked irritability, loss of libido, etc. 


EXAMINATION. 


A. Hearing —Within normal limits. 

B. Spontaneous Phenomena —There was consistent past-pointing to the 
left of two to three inches, Rombergism was present with sway to the left 
in all head positions; he was unable to complete the walking test because 
of ataxia and toppling to the left; the pelvis was rigid to the tilt test in 
all directions. 


Head 30° 

C. Rotation —To right. 

Nystagmus —Hor. to left. Amp.— 
Large; Dur. 61 secs. 

Vert. —Subnormal; no autonomic 
phenomena. 

Head 120° 

Nystagmus —Rot. to left. Amp.— 
Good; Dur. 30 secs. 

Vert. —Fair. 

Head 30° 


Forward. 

To left. 

Hor. to right. Amp.—Large; Dur. 
41 secs. 

Subnormal; autonomic phenomena 
subnormal. 

Forward. 

Rot. to right. Amp. —Good; Dur. 
25 secs. 

Good; Nausea and emesis. 
Forward. 


D. Caloric —Right Ear. 

Nystagmus —Rot. to left. Amp .— 
Good; After 20 secs.; Dur. 121 
secs. 

Vert. —Fair. 


Left Ear. 

Rot. to right. Amp.—Good; After 
25 secs.; Dur, 120 secs. 

Fair. 


Head Back. 


Nystagmus —Hor. to left. Amp .— Hor. to right. Amp. —Good. 

Good. 

Vert. —Fair. Fair. 

Atkinson Ratio —1:6. 1:4.8. 

Summary —Botli rotation and the caloric tests showed marked hyper¬ 
irritability of both vestibular mechanisms, but the picture is irregular; 
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eg, the right side shows greater response to 1 otation than to the caloric 
tests, whereas the left side shows greatei response to the caloric tests 
than to rotation The sense of \ertigo is maikedly subnormal, except 
that after rotation the right vertical canal mechanism showed hypersen 
sitivity (Here the vestibular or canal mechanism includes both the end 
organ and the central tracts and connections) 

Vein otologic Diagnosis —A widely disseminated lesion of an irritative 
nature m accoid with lesldual effects oE memngo encephalitis of the entire 
brain 

Neurosurgical Diagnosis —Chronic brain syndionie (post encephalitic) 

C\sl No 12 "W P, age 63 Admitted May 31, 1952 Examined July 
11, 1952 Res No 35921 

History This patient complained of fainting spells, dizziness and tin 
mtus over the period of the past six. or seven vears His other symptoms 
and findings were typical of hypertension, the radial blood pressure being 
260/104 


EXAMINATION 

A Hiaung —The audiogram indicated a typical progressive senile per 
ceptive deafness 

B Spontaneous PJienomena—There was marked ataxia and staggering, 
Rombeigism was present with falling to the left with all head positions, 
and the pelvis was rigid to the tilt test in all directions 
Head 30° Forward 

C Rotation—To right To left. 

Nystagmus —Hoi to left Amp — Hor to right Amp —Large Dur 
Huge, Dur 21 secs 25 secs 

Vert —Fair, little or no auto Marked with oscillations of the 

nomic phenomena head and body, especially to 

right Emesis 

Head 30° Forward 

D Caloric—Right Ear Left Ear 

Jvpstapmus—Rot to left Amp— Rot to right Amp—Large, Alter 
Good, After 40 secs , Dur 85 25 secs , Dur 95 secs 

secs 

Vert —Fair, slight nausea Marked, nausea and emesis 

Head Back 

Nystagmus —Hor to left Amp — Hor to right Amp —Huge 
Good 

Vert—Fair to good Marked 

Atkinson Ratio—1 21 13 8 

Summary-^-' The lespouses to i otation are within noimal limits except 
foi the bizarre oscillations of the head and body indicating cerebellar 
irritation The caloric responses are subnormal, indicating damage to 
the higher (biauv stem and cerebral) tiacts 
Neurotologic Diagnosis —A generalized arteriosclerotic condition of the 
central tracts 

On May 15, 1954, this patient expired in this hospital 
Anatomic Diagnosis—Mjocardial infarction, arteriosclerosis of the 
central neivous system 
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Case No. 17: B. R. M., age 32. Admitted Oct. 31, 1952. Examined Nov 
7, 1952. Reg. No. 38977. 

History. The complaints were paraesthesia of the right little finger 
and of taste on the left side of the tongue; unsteadiness of gait with 
staggering, inability to tell just where his feet are in space with inability 
to make the left foot obey his will, and transient diplopia; all for about 
six months; no headache or convulsions. 


EXAMINATION. 

A. Hearing —Within normal limits. 

B. Spontaneous Phenomena —Staggered and deviated six feet to the right 
on walking test, and Rombergism present as a sway with falling to the 
right on turning the head to the right. 


Head 30° 

C. Rotation —To right. 

Nystagmus —Hor. to left. Amp .— 

Huge; Dur. 63 secs. 

Vert. —Subnormal. 

Head 30° 

D. Caloric —Right Ear. 

Nystagmus —Rot. to left. Amp .— 

Large; After 25 secs.; Dur. 110 
secs. 

Vert .—Marked • nausea, sweat, 
pallor, emesis. 


Forward. 

To left. 

Hor. to right. Amp.—Large; 
Dur. 55 secs. 

Fair; slight pallor and sweat. 
Forward. 

Left Ear. 

Rot. to right. Amp. —Good; After 
20 secs.; Dur. 102 secs. 

Marked ; nausea and emesis. 


Head Back. 

Nystagmus —Hor to left. Amp .— Hor. to right. Amp. —Large. 

Large. 

Vert. —Marked. Marked. 

Atkinson Ratio —1:4.4. 1:‘5.1. 

Summary —All responses to rotation and the caloric tests are exag¬ 
gerated, the least being from the right vestibular system. 

Neurotologic Diagnosis —A widely disseminated central disturbance. 

Neurosurgical and Medical Diagnosis —Multiple sclerosis. 

Case No. 22: W. P„ age 33. Admitted March 12, 1953. Examined March 
13, 1953. Reg. No. 42760. 

History: There was a muscle weakness of the entire right side and a 
generalized numbness of two months’ duration; it is now improving. 
Otherwise his history and general physical examination are negative. 


EXAMINATION. 

A. Hearing —Within normal limits. 

B. Spontaneous Phenomena —There was crossed past-pointing of both 
hands and persistent falling to the left with all positions of the head in 
the Romberg test. 
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Head 30° Forward 
C Rotation —To right To left 

Nystagmus —Hor to left Amp — Hor to right Amp —Good Dur 
Good Our 32 secs 33 secs 

Vert —Good, pallor, sweat and Good marked pallor, sweat and 
nausea nausea 

Head 30° Forward 

D Caloric —Right Ear Left Ear 

Nystagmus —Rot to left Amp— Rot to right Amp—Good, After 
Good After 35 secs , Dur 98 27 secs t Dur 107 secs 

secs 

Vert —Good, pallor, sweat and Good pallor sweat and emesis 
emesis 

Head Back 

Nystagmus —Hor to left Amp — Hor to right Amp —Good 
Good 

Vert —Good Good 

Atkinson Ratio —1 2 8 14 

Summary —Responses of all tanals to rotation are exaggerated, the 
right system is markedly depressed and the left system is normal to the 
caloric tests These findings together with the spontaneous phenomena, 
indicate generalized involvement with reversible damage high on the 
right 

Nenrotologic Diagnosis— A reversible (probably vascular) generalized 
disturbance most especially high on the right 

Neurologic and Neurosurgical Dtagnosis —A diffuse central lesion, prob 
ably vascular 

Case No 24 B J B age 26 Admitted April 17, 1953 Examined May 
1 1953 Reg No 42239 

History For three >ears tins patient had severe occipital headache 
with a swimming sensation most marked on coughing or sneezing 

EXAMINATION 

A Hearing —Within normal limits 
B SpoHiancoKA Phenomena —All within normal limits 
Head 30° Forward 

C Rotation —To right To left 

Nystagmus —Hor to left Amp — Hor to right Amp —Good, Dur 
Good, Dur 40 sees 46 sees 

Vert —Fair, profuse sweat Fair, profuse sweat 

Head 20° Forward 

D Caloric —Right Ear Left Ear 

Nystagmus —Rot to left Amp — Rot to right Amp —Large, After 
Good, After 22 secs , Dur 114 21 secs , Dur 119 secs 

secs 

Vert —Little or none 


Little or none 
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Head Back. 

Nystagmus —Hor. to left. Amp.— Hor. to right. Amp. —Large. 

Large. 

Vert. —Little or none. Little or none. 

Atkinson Ratio —1:5.2. 1:5.7. 

Summary —All responses to both rotation and the caloric tests are 
markedly exaggerated. 

Ncurotologic Diagnosis —A diffuse disturbance involving both the high 
and the low central nervous system. 

Neurosurgical and Roentgcnogruphic Diagnosis —Platybasia. 

Case No. 39: M. G„ age 45. Admitted Dec. 2S, 1954. Examined Jan. 28, 
1955. Reg. No. 54475. 

History: This patient complained of generalized pains in body and 
limbs (on previous admission to this hospital lie had complained of var¬ 
ious vague and undiagnosed body pains), inability to step up on curb, and 
staggering. A few months previously, on turning his head to the right 
there was a sudden pain as of an electric shock running up the right 
side of his head with flashing of red lights in front of his eyes, stagger¬ 
ing and stumbling, but without true vertigo. 

EXAMINATION. 

A. Hearing —Within normal limits. 

B. Spontaneous Phenomena —Deviation and staggering to the right, Rom- 
bergism with falling to the right with all head positions and rigidity of 
the pelvis to tilting in all directions. 

Head 30° Forward. 

C. Rotation —To right. To left. 

Nystagmus —Hor. to left. Amp. — Hor. to right. Amp. —Good; Dur. 

Large; Dur. 55 secs. 34 secs. 

Vert. —Poor,- no autonomic phe- Poor; no autonomic phenomena, 
nomena. 

Head 120° Forward. 

Nystagmus —Rot. to left. Amp. — Rot. to right. Amp— Good; Dur. 

Large; Dur. 26 secs. 20 secs. 

Vert. —Poor and perverted. None. 

Head 30° Forward. 

D. Caloric—Right Ear. Left Ear. 

Nystagmus— Rot. to left. Amp— Rot. to right. Amp.—Good; After 
Good; After 20 secs.; Dur. 129 11 secs.; Dur. 123 secs, 

secs. 

Vert.— None. None. 

Head Back. 

Nystagmus —Hor. to left. Amp.— Hor. to right. Amp.— Huge; 

Large; swinging. swinging. 

Vert. —None. None. 

Atkinson Ratio —1:6.4. 1:11. 

Summary —All responses to both rotation and the caloric tests are 
markedly exaggerated, especially from the left system. 
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Newotologic Diagnosis —A widespiead disseminated disease of the cen¬ 
tral nervous system primaly or most advancement in the cerebellum 

Neurologic and Neui osurgnal Diagnosis —Parenchymatous cortical cere¬ 
bellar (and cerebral) atrophy. 

C\se No 42, L S H, age 43 Admitted March 4, 195/5. Examined 
Mai cli 11, 1955. Reg. No 55878. 

History: This case was sent to the otological department without a his 
tory for calibiation of oui tests. Our evaluation was wanted also. 

EXAMINATION. 

The patient was morose and introspective during the examination 
A. Hearing —A mild across the board decrease of hearing acuity bilateral, 
especially on the left of perceptive type without recruitment or diplacusis. 

B .Spontaneous Phenomena—A deviation of seven feet on the walking 
test, Rombergism, with falling to the left with all head positions, and 
rigidity of the pelvis to tilting m all directions. 

HrvD 30° Forward. 

C notation —To right To left. 

Nystagmus —Hor. to left. Amp — Hor. to right. Amp —Large; Due. 

Large . Dur. 19 secs. 15 secs. 

Vert —Fair, no autonomic phe- Fair; no autonomic phenomena, 
nomena 

Head 120° Forward 

Nystagmus —Rot to left. Amp — Rot to right. Amp —Good; Dur. 
Good; Dur. 17 secs. 15 secs 

Vert —Fair. Fail. 

Head 30° Forward. 

D Catoric —Right Ear. Left Ear. 

Nystagmus— Rot. to left. Amp— Rot. to right. Amp—Small; After 
Tiny, After 43 secs.; Dur. 73 37 secs.; Dur. 90 secs, 

secs 

Vci t —Little or none. Little or none. 

Head Back. 

Nystagmus— Hor. to left. Amp.— Hor to right. Amp.—Gc*-\i 

Very small. 

Vr.lt -Littlp nr Tinnp.. T IHto «*■ rtnna 
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EXAMINATION. 

A. Hearing —A slight across-the-board lowering of the threshold for acuity 
of the perceptive type. 

B. Spontaneous Phenomena —All within normal limits. 

Head 30° Fobwabd. 

C. Rotation —To right. To left. 

Nystagmus —Hor. to left. Amp.— Hor. to right. Amp. —Fair; Dur. 

Fair; Dur. 14 secs. 10 secs. 

Vert.—Subnormal. Subnormal. 

Head 120° Fobwabd. 

Nystagmus —Rot. to left. Amp.— Rot. to right. Amp.—Fair; Dur. 

Good; Dur. 14 secs. 11 secs. 

Vert. —Marked; emesis. Marked; emesis. 

Head 30° Fobwabd. 

D. Caloric —Right Ear. Left Ear. 

Nystagmus —Rot. to left. Amp.— Rot. to right. Amp.—Small; After 

Small; After 35 secs.; Dur. 86 37 secs.; Dur. 86 secs, 

secs. 

Vert.—Subnormal; emesis. Subnormal; emesis. 

Head Back. 

Nystagmus—Hor. to left. Amp. — Hor. to right. Amp. —Large. 

Good. 

Vert. —Fair; emesis. Fair; emesis. 

Atkinson Ratio —1:2.4. 1:2.3. 

Summary —All responses to rotation and to the caloric tests are mark¬ 
edly subnormal except those from the left vertical canal system. 

Neurotologic Diagnosis —A disturbance (degenerative?) of the entire 
central nervous system—both high and low. 

Neurosurgical Diagnosis —Tic douloureaux. No other pathology found. 

Case No. 13: D. E. IV., age 21. Admitted Sept. 14, 1952. Examined 
Sept. 21, 1952. Reg. No. 35818. 

History: This patient complained of uncontrollable sleeping. He was 
courtmartialed twice while in service for sleeping on post. He now falls 
asleep while at work. At one time he slept continuously for 43 hours. 
This was sleep and not coma. True narcolepsy has been ruled out. 

EXAMINATION. 

A. Hearing —Within normal limits. 

B. Spontaneous Phenomena —All within normal limits. 

Head 30° Fobwabd. 

C. Rotation —To right. To left. 

Nystagmus —Hor. to left. Amp.— Hor. to right. Amp. —Good; Dur. 

Good; Dur. 24 secs. 21 secs. 

Vert. —Marked; pallor and pro- Marked; pallor and profuse 
fuse sweat. sweat. 
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Head 30° Forward 

D Caloric—Right Ear Left Ear 

Nystagmus —Rot to left Amp — Rot to right Amp —Poor, Aftei 

Poor After 56 secs , Dur 76 55 secs , Dur 65 secs 

secs 

\ pi t —Marked, pallor, nausea Marked , pallor, nausea and sweat 
and sweat 

Head Back 

Nystagmus — Hor to left Amp — Hor to right Amp —Fair 
Fair 

Vert —Good Good 

Atkinson Ratio —1 14 112 

Summary—Responses to rotation normal, responses to caloric tests 
markedly subnormal 

Veurofolopic Diagnosis —A high diffuse lesion 

A eurosuryicai and Ncuropsychiatnc Diagnosis —Conversion hysteria 

C\si No lo G T M, age 52 Admitted Sept 30, 1952 Examined Oct 
3, 1952 Reg No 3S344 

History For the past two and one half years this patient had recurrent 
attacks of dizziness, lightheadedness, nausea and diplopia when under 
stress 

EXAMINATION 

A Hearing —Within normal limits 

B Spontaneous Phenomena —Except stiffness of his pelvis to the tilting 
tests all were within normal limits 

Head 30° Forward 

C Rotation —To right To left 

Nystagmus —Hor to left Amp — Hor to right Amp —Good, Dur 
Huge, Dur 33 secs 26 secs 

Vert —Marked (fell to right dur Good (slumped in chair during 

mg the turning) pallor and the turning), pallor and nau 
nausea sea 

Head 30° Forward 

D Caloric—Right Ear Left Ear 

Nystagmus —Rot to left Amp— Rot to right Amp—Good, After 
Good, After 28 secs , Dur 95 22 secs , Dur 91 secs 

secs 

Vert —Good, emesis Good, emesis 

Head Back 

Nystagmus —Hor to left Amp — Hor to right Amp —Good 
Good 

Vert —Good. Good 

Atfcinson. Ratio —1 3 4 14 1 

Summary Responses to rotation are exaggerated especially from the 
left system, responses to the caloric tests are nearly normal, being only 
slightly reduced from the right system 
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Ncurotologic Diagnosis —A midline cerebellar lesion, more to the left 
hemisphere, and with early secondary effects on the higher nervous 
system. 

Neurosurgical anil Neuropsychiatric Diagnosis —Shortly after the neu- 
rotologic examination and while still hospitalized this patient developed a 
typical paranoid schizophrenic syndrome and so diagnosed. 

Oasis No. 21: W. C„ age 47. Admitted Dec. 19, 1952. Examined Dec. 
26, 1952. Reg. No. 39907. 

History. This patient has a long history of hospitalizations for vag¬ 
otomy, subtotal gastrectomy, and for closure of an oro-antral fistula with 
severe pain in his left cheek. To control pain he requires codein grs. ss 
every three hours. There may be drug addiction. He has glycosuria of 
unknown origin. His left eye turns in, which he states followed an in¬ 
jection of his left sphenopalatine ganglion with phenol, which was done 
recently in an effort to control his pain. 

EXAMINATION. 

There is a marked weakness, almost a paralysis, of the left external 
rectus muscle. 

A. Hearing —Within normal limits. 

B. Spontaneous Phenomena —All within normal limits. 

Hr .ad 30° Fouwaud. 

C. Rotation —To right. To left. 

Nystagmus —Hor. to left. Amp. — Hor. to right. Amp.—Good; Dur. 

Good; Dur. 22 secs. 20 secs. 

Vert. —Subnormal. Subnormal. 

Head 30° FORWARD. 

D. Caloric —Right Ear. Left Ear. 

Nystagmus —Rot. to left. Amp. — Rot. to right. Amp.—Good; After 

Good; After 45 secs.; Dur. 72 38 secs.; Dur. 92 secs, 

secs. 

Vert. —Poor. Poor. 

Head Back. 

Nystagmus— Hor. to left. Amp. — Hor. to right. Amp.—Good. 

Good. 

Vert. —None. None. 

Atlcinson Ratio —1:1.6. 1:2.4. 

Summary —Responses to rotation are normal; those from caloric test¬ 
ing are markedly subnormal. 

Neurolologic Diagnosis—A diffuse or disseminated high lesion. 
Neurosurgical and Neurologic Diagnosis— No evidence of neuropathy 
found. 

Case No. 23: W. P. B., age 28. Admitted March 19, 19-53. Examined 
April 10, 1953. Reg. No. 41637. 

History —This patient complained of frontal headache and mild con¬ 
vulsive seizures. One year ago he had a carotid ligation to reduce a pos¬ 
sible intracranial hemangioma as there is an extensive hemangioma in¬ 
volving the face and bones (frontal) of the skull. He is a chronic alco¬ 
holic. 
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EXAMINATION 

A Hearing —A dip to 35 db in each ear at 4 000 cps Otherwise within 
normal limits 

B Sponfanrous Phenomena —All within normal limits 
Head 30° Forward 

C Rotation —To right To left 

Jvpsfapmus—Hor to left Amp— Hor to right Amp -^Good, Dur 
Good Dur 24 secs 22 secs 

\ert —Fair to good Fair to good 

Head 30° Forward 

D Caloric —Right Ear Left Ear 

Nystagmus —Rot to left Amp — Rot to right Amp —Good After 

Fair, After 37 secs Dur 85 41 secs Dur 74 sec3 

secs 

Vert—Fair to good, nausea and 
sweat Good nausea and sweat 

Head Back 

Nystagmus —Hor to left Amp— Hor to right Amp—Good 
Fair 

V erf —Fair Good 

Atkinson Ratio —1 2 3 117 

Summary— Responses to rotation are normal, to caloric tests they are 
markedly subnormal 

Neurotologic Diagnosis —A probable high organic lesion 

Nem osurgical Diagnosis —There is no evidence of an intracranial 
growth at this time 

Case No 36 ABA, age 45 Admitted Nov 2, 1954 Examined Nov 
5 1954 Reg No 53422 

History This patient complained of severe headache of three months* 
duration Three nights ago he awakened from sleep dizzy and suffocat 
ing He arose from his bed, and on attempting to walk fell backward to 
the ground On ausmg he had severe vertigo, nausea and staggering ail 
of which are persistent One week before admittance he had a blackout 
while at work One year ago lie was struck on the head with an iron 
beam 

EXAMINATION 

A Hearmp—-Within, normal limits 

B Spontaneous Phenomena —-Marked staggering, the Romberg test 
showed swaying with forward gaze and backward falling with the head 
to right or left, and the pelvis was rigid to tilting in all directions 
Head 30° Forw vrd 
C Rotation —To right To left 

Nj/siagmits-^Hor to left Amp— Hor to right Amp —Large, Dur 
Huge Dur 41 secs 36 secs 

Vert —Good, autonomic phe Good, autonomic phenomena sub 

noraena subnormal normal 
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Head 120° Forward. 

Nystagmus— Rot. to left. Amp.— Rot. to right. Amp.— Good; Dur 
Large; Dur. 20 secs. 23 secs. 

Vert.— Fair; slight pallor and Fair to good; pallor, sweat, 
sweat. nausea. 

Head 30° Forward. 

D. Caloric —Right Ear. Left Ear. 

Nystagmus —Rot. to left. Amp. — Rot. to right. Amp. —Good; After 

Good; After 25 secs.; Dur. 103 21 secs.; Dur. 98 secs, 

secs. Good; pallor, sweat, nausea. 

Vert. —Good; slight pallor, sweat, emesis, 

nausea. 

Head Back. 

Nystagmus —Hor. to left. Amp. — Hor. to right. Atnp. —Good. 

Good. 

Vert. —Good. Good. 

Atkinson Ratio —1:4. 1:4.6. 

Summary —Responses to rotation are exaggerated; to caloric tests they 

are normal. 

Neurotoiogic Diagnosis —A lesion of the midline structures of the cere¬ 
bellum (probably vascular in origin). 

Neurosurgical and Neurophychialric Diagnosis —Hysteria. 

Case No. 41: E. R. M., age 31. Admitted Feb. 21, 1955. Examined Feb. 
25, 1955. Reg. No. 55719. 

History —In March, 1952, there was fogging and then blindness of the 
left eye which lasted three weeks, and recovered spontaneously with no 
known cause. Three months later he noticed tightness of the head with 
irregular staggering and falling; again with recovery in three weeks. 
Three weeks ago he suffered attacks of loss of control of the left leg, 
and he overshot or undershot the mark with his foot, on attempting to 
step up on a curb, and his left leg would not track with his right leg on 
making a turn. There was no history of pain or head injury. 

EXAMINATION. 

A. Hearing —Within normal limits. 

B. Spontaneous Phenomena —All within normal limits. 

Head 30° Forward. 

C. Rotation —To right. To left. 

Nystagmus —Hor. to left. Amp. — Hor. to right. Amp. —Good; Dur. 

Fair; Dur. 38 secs. 40 secs. 

Vert. —Poor; no autonomic phe- Poor; no autonomic phenomena, 
nomena. 

Head 30° Forward. 

D. Caloric —Right Ear. Left Ear. 

Nystagmus —Rot. to left. Amp. — Rot. to right. Amp. —Good; After 
Good; After 24 secs. 23 secs. 

Vert. —Poor; no autonomic phe- Poor; no autonomic phenomena, 
nomena. 
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Head Back. 

Nystagmus —Hor. to left. Amp .— Hor. to right. Amp. —Good. 

Good. 

Vert. —Poor. Poor. 

Atkinson Ratio —1:4.3. 1:4.7. 

Smmnary —To rotation; nystagmus exaggerated, vertigo poor; to caloric 
tests; nystagmus at upper limit of normal, vertigo poor. 

Neurotologic Diagnosis —An early lesion (probably vascular) of the 
cerebellum, midline. 

Neurosurgical and Medical Diagnosis —No evidence of neoplasm. No 
diagnosis made. 

Case No. 20: E. J. G., age 47. Admitted Nov. 12, 1952. Examined Nov. 
21, 1952. Reg. No. 39321. 

Case No. 48: B. L. G„ age 41. Admitted May 9, 1955. Examined May 6, 
1955. First examined June 5, 1953. Reg. No. 57253. 

Case No. 51: G. G., age 56. Admitted June 9, 1955. Examined June 
10, 1955. Reg. No. 57879. 

These three cases are not being reported in detail because 
they were lesions of the eerebello-pontine angle, and as such 
presented their classical syndrome of a complete peripheral 
lesion on the side of the lesion with blocking of the tracts from 
the vertical canals on the opposite side. This syndrome, being 
so diagnostic of the angle lesion, which seems to present the 
picture of neither a high nor a low lesion, removes these cases 
from the clinical problem considered by the present work. For 
this reason these cases are removed from the statistical prob¬ 
lem also. This limits the number of cases to a total of 49, 
rather than the actual total of 52. 

SUMMARY OF CASE REPORTS. 

Certain presumptions may be made reasonably from the 
evidence presented by these clinical observations. These pre¬ 
sumptions are: 

1. The tentorium appears to be the geographic dividing line 
between high and low lying lesions as here presented. 

2 . When a lesion is high and localized and the equilibratory 
system is affected, the responses to the cold caloric test are 
affected, whereas the responses to rotation remain within nor¬ 
mal limits. 
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3 . When, a lesion is low and localized the reverse syndrome 
will appear. The responses to rotation are disturbed, and the 
responses to the cold caloric test remain within normal limits. 

4. In either of the above conditions, if the lesion is irrita¬ 
tive the responses will indicate hyperactivity; if the lesion is 
destructive the responses will indicate hypoactivity. 

5 . As the effects of the lesion spread upward or downward 
the syndrome changes accordingly. This is quite evident in the 
case of a low lying lesion producing a block to normal ventricu¬ 
lar drainage. 

6 . A generalized lesion is indicated by the presence of af¬ 
fected responses, both to rotation and to the cold caloric test. 

7. At the present writing there must be corroborating neu¬ 
rological or neurosurgical evidence before surgery is enter¬ 
tained, although the neurosurgeon may well be alerted to an 
impending surgical crisis. 

8 . The response to either rotation or caloric stimulation that 
seems to be basically affected is nystagmus. Effects on vertigo, 
falling or the autonomic phenomena seem to be secondary. 

9 . A lesion limited to the cerebello-pontine angle seems to be 
neutral so far as the differentiation considered here is con¬ 
cerned, seeming to have its own syndrome. For this reason 
the three cases recorded are not considered statistically. 

10 . On the basis of the observations made here correct local¬ 
izations were made in 42 of the 49 cases or in 85.7 per cent of 
the cases observed. 

11 . As supportive evidence of the clinical observations re¬ 
ported here we have considered a series of cases reported 
elsewhere. 7 In their text Drs. Jones and Fisher report a series 
of cases to illustrate the localization of peripheral and central 
lesions. The pattern considered in this paper was not consid¬ 
ered by them. A series of 22 intracranial lesions is reported. 
These are cases numbered 11 to 32 inclusive. Cases 26 to 32 
are angle lesions and so may be excluded. Of the remaining 
cases one was undiagnosed, leaving 14 cases for consideration. 
Of these 14 cases, 10 cases (numbered 11, 12, 13, 15, 16, 19, 
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20, 21, 23 and 25) or 71.4 per cent show the high-low pattern 
unmistakably. 

ANATOMICO-PHYSIOLOGIC CONSIDERATIONS. 

In attempting to understand and to explain the evidence 
presented by the cases reported the following questions are 
encountered: 

1. Do high lying (upper rhombencephalic, mesencephalic, 
diencephalic or even teleneephalic) centers exist for the media¬ 
tion of equilibratory phenomena, most particularly for nys¬ 
tagmus? 

2. Do low lying posterior fossa or cerebellar equilibratory 
centers having to do with nystagmus exist? 

S. Is there any basic difference in the mechanisms of re¬ 
sponse to rotation and to the cold caloric test? 

U. If the answers to these questions are affirmative, can a 
theoretical mechanism explaining the modus operandi of the 
high and low syndromes be established? 

Let us consider these problems. 

Since Breuer 3 in 1875 noted that stimulation of the labyrinth 
of the pigeon produced eye movements, and Barany*' 3 in 1906 
made his classic observations that caloric stimulation of the 
labyrinth in humans produced true nystagmus, and that tin's 
nystagmus lasted longer than the duration of the peripheral 
stimulus, the existence of connections between the labyrinth 
and the eye muscle nuclei via the structures of the brain stem 
has been recognized. The literature since then is so replete 
with experimental and clinical data proving their existence as 
to preclude the possibility of presenting a complete bibliogra¬ 
phy of this phase of the problem in a discussion of this type. 
It must suffice to state that the anatomic foundation of the 
reflex arc in question was laid by Ramon y Cajal between 
1887 and 1892 and finally reported by him in 1893.° 

The later development of this phase of the question may be 
traced by noting the simplicity of the mechanism as conceived 
by Isaac Jones 7 in 1918 and comparing it to the mechanism 
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for the eye muscle reflexes as conceived by Lorente de No 8 ’ 9 - 10 
in which the direction, the amplitude and the duration of these 
reflex responses (most especially nystagmus and compensa¬ 
tion after unilateral labyrinthine destruction with which we 
are concerned here) are made a function of the substantia 
reticulata, a structure that forms one of the pathways be¬ 
tween the labyrinth and the eye muscle nuclei. These various 
pathways have been accepted by anatomists, physiologists and 
clinicians alike. Lesions involving these tracts to and through 
the mid-brain, and their connections with the cerebral cortex, 
the thalamus, the hypo-thalamus and the extra-pyramidal 
nuclei, are known to have their clinical elfects on the process 
of equilibration. 1 ' The eye muscle-labyrinthine reflexes (pos¬ 
tural and nystagmatic) are most importantly involved in the 
considerations of this discussion. These structures and path¬ 
ways are involved, whether the labyrinth be stimulated by 
rotation or by caloric excitation. 8 ' 9 

The existence of cerebellar centers governing or mediating 
nystagmus has not been established for as long a time. Such 
centers were suspected (e.g., Bauer and Leidler 12 noted that 
the duration of nystagmus was prolonged by a lesion in the 
vermis), but not until 1921 were they proven experimentally 
in the rabbit by Hoshino. 1 " He noted that tracts connecting 
the vestibular nerves with the cerebellum had been recognized 
by “Bechterew, van Gehuchten, Andre Thomas, Edinger, 
Winkler, Ramon y Cajal, Fuse, etc.,” but he felt that any con¬ 
cept of a connection between eye motion and the cerebellum 
was vague. He stimulated the cerebellum with a Faradic cur¬ 
rent and noted that with the head in a horizontal position eye 
deviation occurred to the stimulated side. After bilateral de¬ 
struction of the labyrinths the same effect was obtained. He 
also found that stimulation of the vermis increased the inten¬ 
sity of both post rotatory and calorically induced nystagmus 
if the labyrinths were intact. 

In 1951 Cranmer 14 reported a series of experiments work¬ 
ing with monkeys. After observing the effects of both stimula¬ 
tion and destruction of the superior and lateral vestibular 
nuclei, he noted that Faradization of the right side of the 
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pyramis of the cerebellum produced slow right conjugate de¬ 
viation (left nystagmus) of the eyes. Stimulation of the left 
side of the pyramis caused left conjugate deviation (right 
nystagmus) of the eyes. Destruction of the pyramis on each 
side reversed these phenomena. The right nucleus fastigii was 
then stimulated and a left slow conjugate deviation (right 
nystagmus) of the eyes was noted. Thus he demonstrated an 
inhibitory action of the pyramis over the nucleus fastigii, 
which in its turn has an inhibitory action on the vestibular 
nuclei of the opposite side of the pons. 

Mygind in 1953 15 stated that in unilateral labyrinthine de¬ 
struction, after compensation has taken place, the cerebellum 
is no longer an inhibitor only. It also becomes an activator as 
necessity demands. 

It should be noted that both Cranmer and Mygind used only 
position and rotation to effect the alterations in deviation and 
nystagmus. No caloric tests were mentioned. 

Crosby in 1953 18 confirmed the thesis that the nucleus fas¬ 
tigii and the vermis are mediators of nystagmus. 

Cavvthorn in 1954" was of the opinion that when positional 
nystagmus has a central origin that site is in the midline of 
the cerebellum (Table I of his paper) ; however, he notes that 
a caloric abnormality in a surprisingly high percentage of such 
cases exists (Table VI), which would seem to devaluate my 
own observations. 

Thus we conclude that there are centers mediating nytag- 
mus in the cerebellum (subtentorial) as well as in the higher 
(supratentorial) areas. 

In 1931 Lorente de No* described for the first time the fact 
that each face of the cristae of the canals, and the entire 
macule of the utricle are supplied by three types of nerve 
fibers; that each type has a regional distribution in the cristae 
and in the macula and that each type ends in a specific type of 
end-organ (see Figs. 7 and 8). These structures of the cristae 
and the utricular macula bear a striking resemblance to each 
other. 
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Fig 7. A cross section of tlie crista of the an tenor vertical canal of a 
25-day-old mouse. 

X. Central region: b. and c. Thick fibers with single calyces and specific 
distribution; d. See below. 

II. Peripheral region: d., e. and f. Medium thick fibers with branching 
and multiple calyces showing overlapping distribution: g. and h. Thin 
fibrils forming an intraepithelial plexus ending in hull-like coating for the 
hair cells. 


The macule of the saccule also contains three somewhat sim¬ 
ilar but much less differentiated fibers and end-organs (see 
Fig. 9) ; furthermore each of the three types of nerve fibers 
maintains a regional or trunk line grouping within the vestibu¬ 
lar nerve, and this specific grouping is maintained by the par¬ 
ent cells within the ganglion of Scarpa. 
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Fig S Cross section of the utricular macula of a 25-day-old mouse I 
Central region. II Intermediate region. Ill Peripheral region 

Note the similarity ol the fibers and their endings to those of crista in 
Fig 7 

The specificity of these structuies suiely indicates that each 
type lesponds to a specific type of stimulus. 

In the same communication Loiente de No points out that 
the cnstae have three possible methods of stimulation. These 


are: 
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1. Displacement of the hair cells by displacement of the 
cupola from momentary current action of the endolymph. 

2. Distortion of the cristae by distortive action of currents 
of the perilymph acting on the enclosed membranous labyrinth. 

3. The action of centrifugal force producing outward pull 
and displacement. 

He feels that stimulation of the hair cells of the maculae is 
produced by alteration in shape of the overlying otolith mem¬ 
brane whose structure varies with the type of end-cells in the 



Fig. 3. Cross section of the saccular macula of the rat. 

Note on comparison with the structure of the utricular macula in Fig. 
8 the markedly lessened degree of differentiation of the types of fibers, 
the end cells and their distribution. 


macula on which it rests. This process is a comparatively slow 
one when compared with the instant response of the cristae to 
sudden motion. It may well account for the time lag of pos¬ 
tural eye position changes that occurs after experimental abla¬ 
tion of the canal responses. This alteration in shape of the 
otolith membrane may be produced by gravity or by centrifu¬ 
gal force. 

It is evident at once that rotation brings into action all three 
modalities—hair cell displacement by endolymph deformation 
of the cristae, distortion of the membranous labyrinth by peri¬ 
lymph currents, and the action of centrifugal force. 

It is equally evident that in the caloric tests centrifugal 
force can play no part. There is then an essential difference 
in the mechanics of the two processes. There is also the strong 
probability that the rotational tests as they are performed 
clinically with high acceleration and long continued duration 
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may bring into play the maculae, especially the utricular 
maculae. 

Since the answers to the first three of the questions en¬ 
countered are affirmative, may we assume hypothetically that 
impulses resulting from centrifugal force have a particular 
route to the cerebellum, most especially to the pyramis and to 
the fastigial nucleus; that when a low lying lesion affects these 
areas of the cerebellum the rotational tests are affected, 
whereas the caloric tests that do not invoke centrifugal force 
are unaffected; that per contra when a lesion lying higher 
(perhaps above the tentorium) does not affect these cerebellar 
areas the added influence of centrifugal force may allow nys¬ 
tagmus to appear with little or no clinical evidence of altera¬ 
tion of the results of the rotational tests, whereas the caloric 
tests without this added influence are clinically disturbed. 

These are the observations and the deductions of a clinical 
otologist who is interested in neurotology. It will remain for an 
experimental scientist in these fields to substantiate or nullify 
the deductions. The observed clinical phenomena, being fac¬ 
tual, should stand while a more nearly correct explanation is 
sought should the deductions be disproven. 

summary. 

1. A syndrome evidenced by high central disturbances and 
a syndrome evidenced by low lying disturbances of the central 
nervous system have been described. 

2. Their use in differential diagnosis has been indicated. 

3. A hypothetical but entirely possible anatomico-physio- 
logic explanation for these syndromes has been presented. 
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THE SURGICAL ANATOMY OF THE ANTERO-CAUDAL 
PORTION OF THE NASAL SEPTUM: A STUDY 
OF THE AREA OF THE PREMAXILLA.* 

Daniel D. Klaff, M.D., 

St. Louis, Mo. 

INTRODUCTION. 

II is the purpose of this paper to explore the anatomy of the 
’ uidal end of the nasal septum with the object of gaining a 
(teller understanding of the surgical anatomy. In performing 
septal surgery, a detailed knowledge of the framework of the 
premaxillary area is essential. A surgical procedure upon the 
septum, that requires a thorough understanding of this struc¬ 
ture will be presented. 

The desired information about the anatomy of the pre¬ 
maxilla and septal operative technique is not available in a 
single publication. It would seem advantageous to assemble 
this information of the surgical anatomy of the antero-caudal 
end of the nasal septum into one dissertation. 

The author wishes to express his appreciation for the im¬ 
portant groundwork laid for this study while attending semi¬ 
nars presented by Dr. M. H. Cottle. 1 

OBJECTIVES. 

A detailed study of cadaver dissections and a report of ob¬ 
servations made upon many surgical procedures on the antero- 
caudal end of the nasal septum will be presented. This is nec¬ 
essary in order to justify an improved operative procedure. 

The objectives are: 

1, To present a detailed description of the mueoperichon- 


• Submitted as Candidate’s Thesis to American X-arynffoJoglcal, Rhlnolos- 
ical and Otological Society, Inc., 1956. 

Editor’s Note: This ms. received In The ILarynffoscope Office and accepted 
for publication Juno 20, 1956. 
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drial and mucoperiosteal reflections of the antero-caudal end 
of the nasal septum. 

2. To assemble pertinent data derived from a study of the 
rigid structures from this same area on cadavers and operated 
patients. 

3. To emphasize the failure of the standard submucous re¬ 
section incision to provide clear access to the premaxillary 
area. 

4- To investigate the concept that an intranasal incision 
and “undermining the base of the nose”- provides an improved 
exposure for correcting caudal basal spurs and deviations of 
the nasal septum. 


NOMENCLATURE. 

1. Antero-Caudal End of the Nasal Septum : This is divided 
into three parts; bony, cartilaginous, and membranous sep¬ 
tum. The bony portion of the septum is composed of a part 
of the premaxilla and its process (anterior nasal spine and 
premaxillary wing), the crest of the superior maxilla articu¬ 
lating superiorly with the vomer and anteriorly with the pre¬ 
maxillary wing, and the vomer having attachments with the 
premaxillary wing. This bony portion of the antero-caudal end 
of the nasal septum will be designated the premaxillary area 
in this dissertation (see Fig. 1). 

The anterior nasal spine is a sharp median spur of bone 
that projects from the lower margin of the pyriform aperture, 
and its base is formed by the two maxillae meeting in the mid¬ 
line. Projecting from its base in the midline is a sharp prom¬ 
inence, the median ridge, which extends from the alveolar arch 
and terminates in the point of the anterior nasal spine.* 

The premaxillary wing is posterior to the anterior nasal 
spine and contiguous with it. The wing projects upward from 
the midline of the upper face of the floor of the pyriform aper¬ 
ture. 

* Embryolog-jeally the point of the anterior nasal spine is derived from 
the two premaxillary - bones. The median ridge and base of the spine comes 
from the two maxillary bones. 
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The cartilaginous portion is foimed by the eaitilage of the 
septum that is attached mfeitoily to the antenoi- nasal spine, 
to the piemaxillaiy wing, and to the antenoi pait of the 
vomer 

The membianous septum is made up by the juxtaposition of 
two mucocutaneous flaps The layers of the membranous sep- 


Perpendlcutar plate 
Caudal prolongation 



Nasal spine 

—v 

7T Premaxillary \ 

PremaxllU'^ ~~ wlns \ palate bone ' 

Crest of superior maxilla 

rig 1 The Antero Caudal End of the Nasal Septum (modified from Mosher*) 


Anterior palatine 
foramen 


turn extend fonvaid fiom the fiee antenoi maigm of the 
septal cartilage to the cutaneous coverings of the medial ciuiae 
of the lonei lateial caitilages, which form the cartilaginous 
support of the columella 

2 The Adult Septum Anatomical terms that name the 
stiuctuies in the vanous diagrams aie used inteichangeably 
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a. Bony Portion: The premaxillary wing (Mosher 1 ) has 
the same meaning as the incisive crest (Freer 5 ). The terms 
crista nasalis maxillae (Loeb 3 ), crest of superior maxilla 
(Mosher 1 ), and palatal process of superior maxilla (Lothrop 0 ) 
are synonymous. 



I 


Fig. 2. Relationship ot the Antero-Caudal Portion of the Nasal Septum in 
Terms of Position and Direction; C-S—Cephalic or superior; D-P—Dorsal or 
posterior; C-I—Caudal or inferior; V-A—Ventral or anterior. 

b. Cartilaginous Portion: The terms quadrilatei*al cartilage, 
quadrangular cartilage (Mosher 1 ), and cartilage septi nasi 
(Loeb 3 ) are synonymous. 

c. Membranous Septum: The membranous septum (Loeb, 3 
Converse 7 ) has the same meaning as the septum mobile nasi 
(Loeb 3 ). 

3. Terms of Position and Direction (see Fig. 2) : The three 
fundamental planes of the body are the sagittal, the trans- 
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aise, and the fiontal. The veitical plane thiough the longi- 
idinal axis of the tiunk, dividing the body into right and left 
alves is the median or nndsagittal plane, and any plane paial- 
1 to this is a sagittal plane Any vertical plane at light angles 
i a sagittal plane, and dividing the body into fiont and rear 
ortions, is a fiontal (coional) plane. A plane acioss the body 
t light angles to sagittal and coional planes is a tiansveise or 
orizontal plane 

Teims peitannng to the fiont of the body aie antenoi or 
ential; to the leai, postenor or doisal; upper is designated as 
apeiior or cephalic; and lower as inferior or caudal The 
‘nil medial means neaier the nndsagittal plane, and lateial 
urther fiom that plane ' 

It should also be noted that the teims vential, doisal 
ephalic, and caudal aie independent of the body postuie, and 
leiefoie, apply equally well to conespondnig surfaces of 
ertebrates m geneial with honzontal body axis s 

The anterior fiee end of the septum (quadnlateral caiti- 
ige) refeis to the free niaigm of this caitilage in continuity 
nth the membianous septum. The caudal bony portion of the 
asal septum lefeis to the area of the piemaxilla 

In this thesis, the parts of the premaxilla pertinent to the 
audal bordei of the nasal septum aie the anteiior nasal spme 
nd piemaxillaiy ivmgs. The lemamder of the premaxilla, as 
escribed by Axhley-Montagu, 5 enters into the stiuctuie of the 
lyufoim apeituie and the anterior haid palate. 

U. Narcs - The nares is bounded below by an mteinal and 
xtemal nans between which lies the floor of the nasal vesti- 
mle The mfeiior part of the internal nanal fold extends 
long the crest of the pyufoim apertuie/ 

5. Pyriform Apertwe. This apeituie is the pear-shaped 
mtenoi external opening in the bony s hektou that bounds’ 
10 th nasal fossae Its lateial margin is called the ascendinger 
ateial edge. The flooi of the pjnfoiiu nP al uie vznes » _ 
ge and with the ethnic ougm of the 1,1 1V1 uof “ In ^ 
aces the adult flooi of the jpai l,le ^ la s ‘ * 
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fined edge anteriorly; the crest of the pyriform aperture. This 
crest is noticeably deficient in the negro race and, therefore, 
the floor of the pyriform aperture is continuous with and on 
the same horizontal plane as the floor of the nose. 

REVIEW OF LITERATURE. 

a. Historical: The voluminous literature relevant to the 
nasal septum was reviewed, and a certain pattern of thought 
concerning the submucous resection was noted in each decade. 
One of the earliest procedures consisted essentially of cross 
hatching, crushing, and sawing the deviated cartilage and 
bone. 11 Reports at the turn of the Twentieth century dealt 
largely with septal operations performed through an oral ap¬ 
proach. 13 and rebuttals by proponents of the nasal ap¬ 
proach. 11 ' 15 Then, because of the writings of such pioneers in 
septal surgery as Iialle, 11 Killian, 15 Freer, s - ia ' u and Ballenger, 18 
the intranasal technique of performing a submucous resection 
was placed on a firm footing. These authors also described 
their individual procedures for correcting septal spurs and 
deformities. 

The dangers of saddling of the dorsum and retraction of 
the columella as a sequel to partial or total submucous resec¬ 
tion created a period of discussion. 10 ’ 30 The problem of whether 
to perform septal surgery on children appeared intermittently 
in the literature. 12 ' 14 ’ 31 Operating techniques for correcting 
caudal deflections of the nasal septum received much atten- 
tion. 23 ’ 33 ’ 21 ’ 35 ’ 20 ’ 27 ’ 38 ’ 39 ' 30 ' 11 ’ 32 More recently papers have dealt 
largely with operative indications and the relationship of sep¬ 
tal deformities to the broader field of rhinoplasty. 33 - 31 

Many articles pertaining to the etiology of septal deviations 
span the breadth of the literature. 35 ' 38 ' 37 ' 38 ' 38 ' 40 - 41 -' 13 

Developmental abnormalities, trauma in childhood or later 
life and delayed eruption of deciduous teeth have all been 
stated to be factors as the ultimate cause of deviations of the 
nasal septum. 

In 1931 Neumann 43 discussed the mucoperichondrial and 
mucoperiosteal coverings of the nasal septum. He noted that, 
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prior to that time, only Ballenger’s textbook*' contained dia¬ 
grams of this anatomy. Lothrop 8 and Freer 16 (see Fig. 3), and 
Aymard 45 also described these soft tissue reflections over the 
underlying rigid structures. 

As late as 1858, after more than 200 studies had been de¬ 
voted to the premaxillary bone in man and mammals; its ex¬ 
istence as a normal structure in the skull of man was denied." 
In 1869, however, a detailed developmental account of the 
premaxilla in man was published." From this time on, there 
was no longer any doubt concerning the existence of the pre¬ 
maxilla in man. The embryological development of the pre¬ 
maxillary bones in the human is described comprehensively 
in two papers. 9 '" 

b. Development of the Premaxilla in the Embryo: In man, 
the premaxillae are not observed at birth, because a delicate 
plate of the maxillary bones extends over them. It is for this 
reason that the very existence of a premaxilla (intermaxillary 
bone) in the human skeleton was a most controversial sub¬ 
ject. The premaxilla is ossified from two centers placed side 
by side. The main center arises at the middle of the seventh 
week and the infravomerine center at the end of the tenth 
week. 48 

One of the more recent and excellent descriptions of the 
embryology of the premaxillae is that written by Ashley-Mon- 
tagu. 9 The premaxillary structures contribute to the nasal 
septum, as the following quotation from this paper indicates: 

“With the commencement of the ossificatory process, a num¬ 
ber of premaxillary structures make their appearance and in 
the following order: 1. A keel for the reception of the anterior- 
inferior portion of the vomer; 2. the anterior floor of the nasal 
fossa; 3. the anterior nasal spine; U- the ascending processes 
which form the walls and lateral borders of the pyriform 
aperture endofacially; and 5. the palatine processes forming 
the anterior part of the palate, the median septum and the 
anterior and lateral walls of the incisive or nasopalatine fora¬ 
men” (see Fig. 4). 



Fig. 3 A—Normal septum in vertical section showing perpendicular plate, 
cartilage and vomer, a a—vomero cartilaginous articulation showing crossing 
of blended periosteum and peilchondnum flora naris to naris. 

B—Crest deflection in vertical section, a a—displaced vomero cartilaginous 
articulation slanting into nans of convexity; cr—cartilaginous crest; pc—peri¬ 
chondrium, pc—periosteum blending and crossing from nans to nans In the 
plane of the ai ticulation a a. 

C—Type of ciest deflection with slanting of the vomero cartilaginous arlicu 
lation into the naris of the concavity, with the formation of two crests and 
angulai bending of the cartilage on itself to form a knee, c—concavity of the 
deflection; cr cr—the two cartilaginous crests; a a—line of vomero cartilaginous 
articulation with ciossing of blended periosteum and perichondrium, b—vomer. 

D—Unusual case where flanges of vomer were wedged open by the downward 
pressure of the growing cartilage to form a crotch 

E—The junction of the vomer and perpendicular plate to form the bony V, 
a—processus sphenoidalis septi cartilaginei (caudal prolongation of Mosher), 
escaped from laterally opened joint and applied to side of vomer and perpen¬ 
dicular plate 

F—A very massive bony V. 

G—Type of crest deflection without overhang of vomer, producing a nearly 
straight septum m the narrowed naris with typical concavity in the other. 
Dotted line shows where the thick, wedge shaped vomer would ordinarily over¬ 
arch the nasal floor. Such septa seem not to be in the median line, but really 
are so. 

Muconerirhondnal and Mucoperiosteal Reflections of the Nasal Septum. 

(from Freer). 
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Fig 4 Premaxillary Structures 1—Premaxillary wing' J'.ote the groove into 
which the vomer fits (modified from Mosher) 2 —Yntenor floor of the nasal 
fossa (modified from Loeb) 3—Anterior nasal spine (from L/Oeb) 4—Walls and 
lateral borders of the pyriform aperture endofacially (modified from Mosher) 
5—Palatine processes (modified from Ashley Montagu) 


c Development oj the Pi emaxilla from Birth to Adulthood 
This subject is very well discussed and lllustiated in Mosher’s 
publications’ and is peitinent to the anatomical descup- 
tion of the piemaxillary aiea 

At bath there are two structuies of the premaxillary bones 
that become component paits of the nasal septum, namely, the 
antenor nasal spine and the piemaxillary rungs 

The nasal spme at birth is a pointed process that projects 
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fant septum is cartilaginous except for the vomer and the 
premaxilla with its processes. The ossification time of the 
various parts of the nasal septum is well described by Spiel¬ 
berg.* 4 

When fully developed, the vomer consists of two leaves of 
thin bone which are united below but are open and flaring 
above to form a V, or gutter. The premaxillary wings arise 
from the posterior half of the upper face of the premaxilla 
and duplicate the gutter formation of the vomer. The tip of 
the vomer rests in the wings. The nasal spines arise from the 
anterior part of the upper face of the premaxilla and like¬ 
wise make a slight channel into which fits the tip of the pre¬ 
maxillary wings. To quote Mosher’s* summary of the gutter 
formation: 

“The tip of the vomer rests in the gutter of the premaxillary 
wings, and the tip of the premaxillary wings rests in the gut¬ 
ter of the nasal spines, like the arrangement of the sections 
of the old-fashioned V shaped wooden drain" (see Fig. 6). 

cl. Mucoperiosteal and Mucoperichondrial Coverings of the 
Nasal Septum: In an original article concerning the mucous 
membrane reflections of the nasal septum, Neumann* 3 pub¬ 
lished the first illustration of a histological section of this 
structure. He noted that most perforations following septal 
surgery occurred along the upper border of the vomer and 
occurred more frequently in the anterior portion than in the 
posterior. Another site where perforations had a tendency 
to take place was in the region of the crest and spine. If this 
complication of the submucous x'esection occurred more fre¬ 
quently in these areas, he reasoned, it must be due to the 
anatomical structures, and, therefore, he investigated the 
mucous membrane reflections of the nasal septum. 

The membranous reflections surround three important su¬ 
tures in the nasal septum: 1. the suture between tile quadri¬ 
lateral cartilage and perpendicular plate of the ethmoid; 2. 
the suture between the quadrilateral cartilage and vomer; 
3. the suture between the vomer and perpendicular plate of 
the ethmoid. 
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The mucous membrane is easily elevated over the suture 
line between the quadrilateral cartilage and perpendicular 
plate of the ethmoid, because the mucoperiehondrium and mu- 
coperiosteum are almost continuous except for a few loose 
fibers at the suture line. 

The second suture line between the quadrilateral cartilage 
and the vomer presents a more intricate anatomical situation. 



Here, the perichondrium overlaying the quadrilateral cartil¬ 
age divides into an inner and outer layer. The outer layer is 
continuous with the outer layer of the mucoperiosteum over 
the vomer, but the inner one merges with the inner layer of 
the vomer periosteum and extends into and through the su¬ 
ture. This suture is wide and the inner layers which pass into 
the suture are thick. 43 

The suture line between the vomer and perpendicular plate 
of the ethmoid is quite narrow. Although the periosteum cov- 
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enng the perpendicular plate also divides into inner and outer- 
layers, fewer fibers of the inner layer pass into the narrow 
suture line. This suture line is obliterated around 15 years of 
age, thereby thinning out the inner layer of fibers. 43 

Although Neumann did not make a histological study of 
i i est formations, he thought the results would be the same as 
the normal septum. Killian 15 states: 

“The front end of the vomer and the crest are enveloped in 
their own periosteum, which, therefore, covers their upper 
borders after the cartilage has been resected from it.” 

The rigid structures underneath their soft tissue coverings 
an visualized with difficulty, because no boundary is visible 
«li le the soft tissues are reflected onto the bone. The edge 
of the bone cannot be seen but must be felt for with an instru¬ 
ment.' 


MATERIALS AND METHODS. 


Detailed anatomic studies were made on adult cadaver 
heads. Many patients, ages 20 to 40, were examined during 
septal operations performed by the author and other sur¬ 
geons. 

Six cadaver heads were allowed to soften in glycerin over 
a period of about one month. Two of the heads were sectioned 
sagittally just lateral to the midline. The remaining four 
heads were kept intact and dissected from the frontal aspect. 

In one of the dissections each important anatomical part 
was covered with a different color in an effort to provide more 
contrast when photographing the structures and their ana¬ 
tomical relationships.* 


* A Prlmar Reflex camera with a F-3 5 Tessar lens was used In taking 
the photographs Lighting- was obtained by means of a strobe light unit 
that fired through a close-up ring attachment. Metal extension tubes 
varying from 10 mm to 60 mm In length were used for close-up views. 
The most pertinent details recorded on the 2J$ x 2’i Inch size positive 
transparency could be cropped to the 35 mm size It was possible there¬ 
fore, to obtain a telephoto effect without losing depth of Held necessi¬ 
tated by the F15 6-F-8 exposure aperture of a 105 mm lens a Polaroid 
filter was found to be necessary for reducing glare from the metal Instru¬ 
ments and moist surfaces 
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The mucous membrane is easily elevated over the suture 
line between the quadrilateral cartilage and perpendicular 
plate of the ethmoid, because the mueoperiehondrium and mu- 
coperiosteum are almost continuous except for a few loose 
fibers at the suture line. 

The second suture line between the quadrilateral cartilage 
and the vomer presents a more intricate anatomical situation. 



Here, the perichondrium overlaying the quadrilateral cartil¬ 
age divides into an inner and outer layer. The outer layer is 
continuous with the outer layer of the mucoperiosteum over 
the vomer, but the inner one merges with the inner layer of 
the vomer periosteum and extends into and through the su¬ 
ture. This suture is wide and the inner layers which pass into 
the suture are thick. 13 

The suture line between the vomer and perpendicular plate 
of the ethmoid is quite narrow. Although the periosteum cov- 
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enng the perpendicular plate also divides into inner and outer 
layers, fewer libers of the inner layer pass into the narrow 
suture line. This suture line is obliterated around 15 years of 
age, thereby thinning out the inner layer of fibers. 43 

Although Neumann did not make a histological study of 
rust formations, he thought the results would be the same as 
the normal septum. Killian 13 states: 

"The front end of the vomer and the crest are enveloped in 
tin n own periosteum, which, therefore, covers their upper 
bin dt rs after the cartilage has been resected from it." 

The rigid structures underneath their soft tissue coverings 
an Msualized with difficulty, because no boundary is visible 
wli' h the soft tissues are reflected onto the bone. The edge 
of tlx bone cannot be seen but must be felt for with an instru¬ 
ment.' 


MATERIALS AND METHODS. 

Detailed anatomic studies were made on adult cadaver 
heads. Many patients, ages 20 to 40, were examined during 
septal operations performed by the author and other sur¬ 
geons. 

Six cadaver heads were allowed to soften in glycerin over 
a period of about one month. Two of the heads were sectioned 
sagittally just lateral to the midline. The remaining four 
heads were kept intact and dissected from the frontal aspect. 


In one of the dissections each important anatomical part 
was covered with a different color in an effort to provide more 
contrast when photographing the structures and their ana¬ 
tomical relationships.* 


* A Primar Reflex camera with a P-3 5 Tessar lens was used in taking" 
the photographs Lighting was obtained by means of a strobe light unit 
that fired through a close-up ring attachment iletal extension tubes 
varying from 10 mm to 60 mm m length were used for close-up views 
The most pertinent details recorded on the 2'A x 2*i inch size positive 
transparency could be cropped to the 35 mm size. It was possible there¬ 
fore, to obtain a telephoto effect without losing depth of field necessi¬ 
tated by the F15 6-F-8 exposure aperture of a 105 mm lens A Polaroid 
filter was found to be necessary for reducing glare from the metal instru¬ 
ments and moist surfaces 



Fie. 7a. Perlehondrial and Periosteal Envelopes of the Quadrilateral 
Cartilage and Anterior Nasal Spine (oblique view); note that the peri- 
ehondrial and periosteal envelopes completely enclose their respective 
structures and fuse between their contact area. 

A—Perichondrium; B—Quadrilateral cartilage; C—Fusion of perichondrium and 
periosteum; D—Anterior nasal spine; E—Periosteum. 
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Fig. 7b and 7c. Perichondrial and Periosteal Envelopes of the Quadri¬ 
lateral Cartilage and Anterior Nasal Spine (left drawing is a coronal view, 
and the right drawing is a sagittal view); note a type of joint capsule in 
the coronal view. 

A—Perichondrium; B—Quadrilateral cartilage; C—Fusion of perichondrium 
and periosteum; D—Anterior nasal spine; E—Periosteum. 
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ANATOMICAL OBSERVATIONS ON CADAVER DISSECTIONS. 

a. Description of the Adult Premaxilla ,: It will be noted 
from previous illustrations that in the adult premaxilla the 
anterior nasal spino is shaped like the prow of a ship. The 
anterior free end of the quadrilateral cartilage projects for¬ 
ward beyond the point of the prow. The caudal surface of 
this portion of the cartilage rests upon the superior face of 
the anterior nasal spine. In the region of contact between 
the quadrilateral cartilage and the upper face of the spine, 
the mucoperichondrium of the quadrilateral cartilage extends 
laterally and interiorly to join with the periosteum of the 
wider anterior nasal spine. Perichondrium passes around the 
caudal surface of the cartilage and periosteum passes over the 
superior face of the spine. A type of joint capsule is formed 
within which side to side movement of the cartilage is pos¬ 
sible (see Fig. 7a, b and c). 

With hypertrophy of a wing, the cartilage is dislodged from 
its groove downward and laterally toward the floor of the 
nose. In this movement the cartilage carries with it its own 
perichondrium so that the caudal border is still encased within 
a perichondrial envelope. The perichondria] envelope is easily 
separated from the cartilage and the caudal portion of the 
quadrilateral cartilage may be levered upward. 

In order to demonstrate the soft tissue reflections about the 
underlying rigid structures, the anterior prolongation of the 
quadrilateral cartilage is sectioned coronally at the point of 
the anterior nasal spine. The soft tissue coverings of the quad¬ 
rilateral cartilage, premaxillary wings, and anterior nasal 
spine fuse with each other in this area. 

The perichondrium on the medial side of the cartilage fuses 
with the mucoperiosteal envelope ascending upward and 
across the superior surface of the premaxillary wings (see 
Fig. 8). 

The superior surface of the premaxillary wings is enclosed 
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cartilage to the posterior portion of the cartilage. The attach¬ 
ment of the mucous membrane with the perichondrium is 
loose, and it is easy to separate the tissues in this plane. Sep¬ 
arating the perichondrium in this plane may result in per¬ 
forating the mucous membrane (see Fig. 9). 

A study was made of the relationship of the free border of 
the cartilaginous septum and the premaxillary area. Arbi¬ 
trarily, straight needles were inserted through the membran- 



Fig;. 9. Elevation of Jlucoperichondrium; note the perforation when the 
extraperichondrial layer "E" of the mucoperichondrium is elevated. 

A—Skin: E—Mucoperichondrium; C—Anterior free end of quadrilateral carti¬ 
lage: D—Elevator under mucoperichondrium; E—Elevator in extraperichondrial 
layer. 


ous septum at two points. The superior point was located at 
the anterior free end of the quadrilateral cartilage on a hori¬ 
zontal level with the attachment of the upper lateral cartilage 
to the quadrilateral cartilage (see Fig. 10). The inferior 
point was chosen at the free end of the quadrilateral cartilage 
on a horizontal level with the superior face of the floor of the 
pyriform aperture (see Fig. 10). 

On dissection, the needles crossing the anterior free end of 
the quadrilateral cartilage were designated with two colored 
marks (see x and y in Fig. 10a). It can readily be seen that 
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Fig - . 10a, b and c. Limitations of intranasal septal incision. An Imagin¬ 
ary line connecting x and y in frontal view Fig. b; corresponds with 
bracketed area E in frontal view Fig. a; this also corresponds to the line 
x-y in lateral view Fig. c; note that the premaxillary area is caudal to 
points y as well as bracketed area E. 

Flff. A, H. Anterior nasal spine; O. Periosteum of anterior nasal spine; 
C. Floor of nasal vestibule; D. Perichondrium; E. Anterior free end of 
qudrilateral cartilage corresponding to line x-y. 

Fig - . B. is a schematic line drawing of Fig. a. 

Fig. C. Q.C.—Quadrilateral cartilage; ANS—Anterior nasal spine. 
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the antero-caudal part of the quadrilateral cartilage, the point 
and the median ridge are not visualized caudal to a line brack¬ 
eting the two points x and y. 

If x and y are connected as with any intranasal incision, it 
is apparent that the premaxillary area with its entire perios¬ 
teal envelope is not exposed (see Figs. 10b and 10c). 

SUKGICAL ANATOMY. 

This division of the subject is concerned with an applica¬ 
tion of the descriptive anatomy of the antero-caudal end of 
the nasal septum to surgery on this area. One of the fre¬ 
quently used surgical techniques that utilizes to advantage a 
knowledge of this area is the Cottle incision in the anterior 
free end of the nasal septum, and his procedure for undermin¬ 
ing the base of the nose. The details for maldng the incision 
are well discussed and fully illustrated in Cottle’s publiea- 
tions. 3 - 27 - 31 

It is important to re-emphasize the fact that the elevation 
of the mucoperichondrium from the quadrilateral cartilage 
should begin precisely in the plane where these two structures 
are contiguous. The bluish color of the bare cartilage should 
be carefully looked for before elevation of the mucoperichon¬ 
drium progx-esses in a posterior direction. If the dissection is 
carried backward in a split layer of the mucoperichondrium, 
a perforation in the mucous membrane will result (see Fig. 9). 

After the incision is made, a varying portion of the septal 
operation may be performed. Then, a curved, Knapp scis¬ 
sors is inserted into the lower edge of the incision. . The 
back of the scissors is held firmly against the median ridge 
of the anterior nasal spine as the blades are opened up and 
soft tissues are spread in order to create a pocket. A speculum 
is next inserted into the pocket and placed into a position to 
straddle the median ridge. A longitudinal incision is next 
made into the soft tissue on each side of the median ridge and 
the periosteum elevated from the anterior nasal spine. This 
procedure should be limited from the point and median ridge 
of the nasal spine anteriorly to its base posteriorly, since ex- 
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t iisive upraising of the periosteum would lead laterally along 
tin' floor of the pyriform aperture. With the anterior nasal 
- pme cleaned of its soft tissue covering, the perichondrial en- 
lope of the antero-caudal end of the quadrilateral cartilage 
xposed for further dissection. The perichondrium can be 
ited easily from this part of the quadrilateral cartilage 
the cartilage resected. 

tic premaxillary wings covered with mucoperiosteum then 
11 gm to come under direct vision. As more of the ventral 
(dge of the quadrilateral cartilage is removed in an anterior- 
posterior direction, the premaxillary wings are also more ex¬ 
posed. Frequently the caudal-ventral edge of the quadrilateral 
c o* i ige may be removed by insinuating a perichondrial ele- 
\ underneath this surface of the cartilage. By exerting a 
upward motion, the cartilage can be lifted out of its 
pcnuiondrial envelope, and, thus being cleaned of its peri¬ 
chondrium, it may be eliminated with a biting forceps. 

One can incise the mucoperiosteal sheath covering the pre¬ 
maxillary wing through its anterior edge and superior surface 
and then continue the elevation in an antero-posterior direc- 
t n This can be done, even though the periosteum is some- 
.t adherent to the underlying bone. After freeing the un- 
I i a mg rigid structures from their soft tissue coverings, the 
bmu poi tion may be handled by several different methods. It 
m n be mfractured, split sagittally with a chisel, fractured and 
removed with a Koeffler punch, or detached from the maxilla 
with a 4 mm. chisel and segments removed with a forceps. 

Another method of uncovering the rigid structures from 
their soft tissue reflections is as follows: A Pierce elevator, or 
similar instrument, is inserted on the concave surface between 
the mucous membrane flap and the perpendicular plate of the 
ethmoid. The instrument then is carried downward to pierce 
the vomerine suture fiber's from above. The inner fibers are 
loose at the suture of the perpendicular plate of the ethmoid 
and the vomer, and are easily perforated. The mucous mem¬ 
brane is raised down to the crest of the superior maxilla. The 
flat surface of the Pierce elevator is held firmly against the 
vomerine bone and is carried forward toward the caudal end 
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of the nasal septum. As the instrument sweeps forward, the 
mucoperiosteum covering the vomer is separated easily from 
that underlying bone. 

The elevation is more difficult at the wing, and gradually 
more force must be exerted in pulling the instrument forward. 
The fibers will suddenly give way and the elevator appears in 
the gutter of the anterior nasal spine. The premaxillary wings 
are chiseled free and splintered upward. The bony pieces are 
then removed from the mucoperiosteum covering their convex 
side by grasping a free edge of the bone with a Ferris-Smith 
forceps and gradually rocking them loose. The bone is taken 
from its covering rather than elevating the covering on the 
convex side. 1 

The floor of the pyrioform aperture is quite wide and this 
fact is of some importance when chiseling free the premaxil¬ 
lary wings. When a 4 mm. or 7 mm. sized chisel is used as 
the instrument of choice, caution must be exercised to avoid 
driving the blade into the upper face of the floor. Properly 
placed, the blade should clear the inner nasal edge of the pyri¬ 
form floor as it is driven into the premaxillary wing; also, to 
prevent hemorrhage, a determined effort should be made to 
avoid striking the vessels coming up to the floor of the nose 
through the nasopalatine foramen. 

DISCUSSION. 

Considerable attention is given to the “gutter formation” 
of the premaxillary wings, vomer, and nasal spine. The var¬ 
ious soft tissue envelopes that cover the rigid underlying struc¬ 
tures result in three conjoined compartments: the anterior 
nasal spine, the premaxillary wing, and the antero-caudal end 
of the quadrilateral cartilage. 

Certain features of the mucoperichondrial and mucoperios- 
teal coverings of the nasal septum indicate the possibility of 
connecting the conjoined anterior compartments with the 
posterior portion of the elevated mucous membrane flap. The 
main feature of the coverings seems to be the ability to pene¬ 
trate the inner mucoperiosteal fibers at the vomer and per- 
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'I uhcular plate suture line from above downward toward the 
I «.>r of the nose and then by coming forward on the concave 
. i'i' to elevate the coverings from the vomer to and into the 
maxillary area. 

i i performing a submucous resection, it was generally 
■ud, at the beginning of the Twentieth century,* that better 

> spective was obtained with the oral approach than with the 
luisal method. The pioneers of the submucous resection re¬ 
jected the oral approach for such reasons as poorer healing, 
prolonged post-operative discomfort, and longer operating 
t.me, and adopted the intranasal method. 

The surgical approach to the anatomical structures of the 
antero-caudai portion of the nasal septum should result in a 
Msii.ii -ation of these structures that more closely resembles 
that untamed with the discarded oral technique. 

It is obvious from a study of a frontal dissection on a 
cadaver head that any of the standard submucous resection 
incisions fail to give easy access to the entire periosteal en¬ 
velopes of the premaxillary area. The two needle perforation 
marks, when projected from tire frontal to an intranasal posi¬ 
tion and connected intranasally by an imaginary line, denoted 
the limitation of any standard submucous resection incision. 

It would seem desirable to select a surgical technique that 
will allow the surgeon to expose adequately the premaxillary 
area through an intranasal incision. The Cottle septal incision 
and technique of undermining the base of the nose logically 
will not injure the respiratory epithelium, and will allow better 
exposure with simpler access to the bony portion of caudal 
basal spurs and deviations of the nasal septum. There is more 
postoperative discomfort because of the greater exposure, but 
the ease of surgical performance and lessened chance of en¬ 
crusting perforations far outweigh this disadvantage. 

SUMMARY AND CONCLUSIONS. 

1. A detailed anatomical study on cadavers and patients 
of the mucoperichondrial and mucoperiosteal reflections of the 

* See Review of Literature, page 1000. 
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antero-caudal end of the quadrilateral cartilage, premaxillary 
wings, and anterior nasal spine is presented. The anatomical 
information concerning the conjoined compartments of these 
structures would imply an individual surgical approach to 
each compartment; partial or total removal, and/or realign¬ 
ment of the rigid structures. With such exposure, continuation 
of the elevated posterior mucous membrane covering with the 
anterior conjoined compartment can be accomplished. 

2 . It was confirmed that the surgical technique of under¬ 
mining the base of the nose gives an excellent exposure to the 
premaxillary area. 

3. The anatomical findings agree with observations pre¬ 
viously reported. 
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SURGERY OF THE LARGE ARTERIES OF THE NECK.*+ 

Louis G. Herrmann, M.D. (By invitation), 
Cincinnati, Ohio. 


In the various fields of surgery, many noteworthy advances 
have been made during the past few decades. If we exclude 
the progress made in the control of bacterial infection by anti¬ 
biotic substances, then no greater contribution to the prac¬ 
tice of the surgery of trauma has been made than the develop¬ 
ment of the technical and supportive methods which make 
possible the successful replacement of large arteries in man. 


Most of the serious consequences of wounds of violence de¬ 
pend to a large degree upon the kind and extent of the damage 
to tlie underlying large blood vessels. Methods for controlling 
the excessive loss of blood from operative or accidental wounds 
of large blood vessels, particularly in the neck, have interested 
surgeons almost from the dawn of medical history. A great 
variety of procedures has been suggested as a means of reduc¬ 
ing the loss of blood from such wounds and, at the same time, 
maintain an adequate supply of arterial blood to the brain. 
The maintenance of an adequate flow of blood to the brain in 
such patients after trauma to the great arteries of the neck, 
therefore, becomes the responsibility of the surgeon. If the 
injured artery cannot be reconstituted by careful repair of 
the arterial wall, then the surgeon must be able to restore the 
continuity of the artery by replacing the damaged segment 
with a suitable graft of autogenous, homologous, or syntfera 
blood vessel of the proper caliber. 


The problems concerning the surgery of the huge 


of the neck can be divided roughly into tiro nuin 
first, those problems associated with injury t° 
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veins in wounds of violence, or unavoidable injuries incident 
to the surgical removal of large tumors of the neck; second, 
those problems associated with restoration of the arterial cir¬ 
culation to the brain in patients with congenital anomalies of 
the blood vessels of the neck, or some acquired disease of 
these large blood vessels. 

Non-penetrating injuries to the neck may cause rupture of 
medium sized arteries or veins and give rise to large hemato¬ 
mas, with either extensive extravasation of the blood into 
the subcutaneous tissues of the neck, head and chest, or a 
pulsating hematoma which compresses vital structures in the 
neck. Early decompression of the fascial compartments of 
the neck, with or without tracheostomy, may become impera¬ 
tive if the accumulation of the blood in the neck continues to 
take place. 

Penetrating injuries in the vicinity of the large arteries of 
the neck must always be considered as grave, even though no 
external bleeding is taking place at the time the patient 
reaches the hospital. A small soft clot may stop bleeding for 
a few hours after a tangential injury to the carotid arteries, 
but secondary hemorrhage is certain to follow sometime later. 
Tangential injuries to large arteries may result in exsan¬ 
guinating hemorrhage without premonitory signs or symp¬ 
toms, or extensive thrombosis of the important artery may 
take place. Tangential injuries of large arteries in the fresh 
state can usually be repaired without difficulty by sutures. 
Injuries of this type, if left untreated and if the patient recov¬ 
ers spontaneously, will always give rise to a false aneurysm 
or a pulsating hematoma. These complications are much more 
difficult to cure by surgical operation than is the original tan¬ 
gential injury to the artery. We are of the firm opinion that 
the surgical exploration of all penetrating wounds of the neck 
is the procedure of choice. 

The segmental arteriospasm which frequently complicates 
injuries to large arteries of the neck can only be treated ade¬ 
quately by bathing the injured artery in 2 per cent papaverine 
solution after it has been exposed at operation. Novocainiza- 
tion of the regional sympathetic ganglia is of no value in ovei'- 
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coming the cerebral ischemia or ischemia of the muscles of an 
extremity from this type of segmental arteriospasm. Hemi- 
p!> sua usually results from the cerebral ischemia if this type 
ot arteriospasm is not promptly relieved, and autolysis of 
si, Ir'tal muscle with the production of Volkmann’s contracture 
n lesult in extremities. 

vi th modern supportive methods, it is no longer necessary, 
a 1 vvely desirable, to replenish the lost blood to its full ex- 
i ,it ind thus raise the systemic blood pressure to its normal 
iimI This only encourages further hemorrhage by dislodging 
a >i clot at the site of injury to the large artery. After the 
d<(' I in the artery has been repaired, then the re-establish¬ 
ment of normal blood volume is indicated. 

Much of the surgery upon large arteries should be classified 
as elective surgery, and careful study and preparation of the 
patient is essential if the surgeon hopes to obtain lasting relief 
without serious complications from his operations. Successful 
arterial surgery depends upon adequate exposure of the in¬ 
jured arteries by properly placed incisions of reasonable 
length and careful dissection of the tissues with as little bleed¬ 
ing as possible. 

PRINCIPLES GOVERNING SURGERY OF LARGE ARTERIES. 

Operative procedures which are designed to re-establish the 
continuity of large arteries must be performed soon after the 
initial injury if restoration of the arterial circulation is to be 
accomplished. 

The successful repair of a wound of any large artery is a 
difficult task, and the surgeon must constantly bear in mind 
that blood vessels carry a remarkable fluid which normally has 
a tendency to congeal. The formation of clots of blood within 
large arteries after they have been repaired results in the fail¬ 
ure to re-establish the functional activity of the artery. Most 
arteries which require repair are either diseased or damaged 
by trauma; consequently, the problems are different from 
those which concern the surgeon who plans to suture a norms! 
artery of man or some experimental animal. In addition rr 
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the problem of intravascular thrombosis in the injured or re¬ 
paired artery, the surgeon must concern himself with the ade¬ 
quacy of the arterial circulation beyond the point of injui'y 
to the artery. If our surgery is to be successful, we must un¬ 
derstand thoroughly the mechanisms which control the periph¬ 
eral arterial circulation. 


Collateral Arterial Circulation. The advantages of know¬ 
ing the behavior of the peripheral circulation in the extremity 
or in the brain after the main nutrient artery has been se¬ 
verely injured should be obvious to all of us. It is our duty 
to ascertain by actual tests what alterations in the efficiency 
of the peripheral circulation will take place if the major ar¬ 
terial trunk to that part is permanently and suddenly occluded 
during any surgical operation. When the collateral arterial 
circulation is active enough to keep the distal parts of the 
extremity in proper circulatory balance in spite of injury to 
or occlusion of the main artery, we believe it is inadvisable to 
spend the time and labor necessary to perform a successful 
repair of such an artery, since a single ligature on the proxi¬ 
mal and distal ends of a completely severed artery will usually 
suffice to prevent further extravasation of blood into the mus¬ 
cles or to the outside. If temporary occlusion of the injured 
artery causes the extremity to remain cold and cadaveric in 
color, in spite of a satisfactory environmental temperature, it 
would be wise to postpone any surgical operation upon that 
artery. If, however, postponement of the operation is not pos¬ 
sible because of the nature of the arterial injury, the surgeon 
must resort to every available means of restoring the conti¬ 
nuity of the injured artery and of enhancing the collateral 
arterial circulation. 

It is imperative to determine the patency of the communi¬ 
cating pathways between the vertebral arteries and the carotid 
arterial circulation before permanent obliteration of the in¬ 
ternal or common carotid artery is undertaken. We advocate 
the use of local anesthesia when arteries of the neck are to be 
exposed by operation, in order that the cerebral effects follow¬ 
ing temporary occlusion of the carotid arteries may be studied. 
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If the patient shows no ill effects after 15 to 30 minutes of 
temporary occlusion of the internal carotid artery, we can be 
■ i i tain that the collateral arterial circulation of the brain is 
ivquate and permanent occlusion of that artery will be toler- 
1 d without immediate complications. 

The fatal cerebral ischemia which occasionally follows the 
. ition of the common carotid artery is the result of pre- 
. v luting anatomic anomalies of the circle of Willis or ascend¬ 
ing arterial thrombosis. We have followed the suggestion of 
Mai as and have always applied an aluminum band when the 
i niwnon carotid artery is to be occluded, while the external 
< .ootid artery is always obliterated by a ligature. If the pa¬ 
in id should show signs of cerebral ischemia within several 
horns after the operation, the aluminum band can be removed 
from the common carotid artery with complete restoration of 
the circulation. 

Secondary Vasospasm. The sudden interruption of the flow 
of blood through a large artery usually is attended by marked 
vasospasm in the entire peripheral vascular bed of that artery; 
consequently, the degree of arterial insufficiency is often out 
of proportion to the local injury of the main artery. This 
secondary vasospasm must not be confused with segmental 
arteriospasm which is myogenic in origin. Reflex vasospasm 
can be relieved by the use of vasodilating drugs, such as the 
oral administration of alcohol, the intravenous administra¬ 
tion of papaverine or etamon, or by the novocainization of the 
regional sympathetic ganglia. Occasionally after injury or 
repair of a large artery, the peripheral ischemia is so great 
that a sympathetic ganglionectomy or ramisection must be 
performed in order to bring about proper balance in the 
peripheral circulation. 

Locally applied heat increases the local metabolism of the 
tissues but does not greatly enhance the flow of arterial blood 
to the distal parts; consequently, the deficiency of oxygen to 
the tissues becomes greater and local death of tissue frequently 
ensues. 
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verely injured should be obvious to all of us. It is our duty 
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suffice to prevent further extravasation of blood into the mus¬ 
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artery causes the extremity to remain cold and cadaveric in 
color, in spite of a satisfactory environmental temperature, it 
would be wise to postpone any surgical operation upon that 
artery. If, however, postponement of the operation is not pos¬ 
sible because of the nature of the arterial injury, the surgeon 
must resort to every available means of restoring the conti¬ 
nuity of the injured artery and of enhancing the collateral 
arterial circulation. 

It is imperative to determine the patency of the communi¬ 
cating pathways between the vertebral arteries and the carotid 
arterial circulation before permanent obliteration of the in¬ 
ternal or common carotid artery is undertaken. We advocate 
the use of local anesthesia when arteries of the neck are to be 
exposed by operation, in order that the cerebral effects follow¬ 
ing temporary occlusion of the carotid arteries may be studied. 
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If the patient shows no ill effects after 15 to 30 minutes of 
temporary occlusion of the internal carotid artery, we can be 
ci'itam that the collateral arterial circulation of the brain is 
idequate and permanent occlusion of that artery will be tofer- 
.it d without immediate complications. 

The fatal cerebral ischemia which occasionally follows the 
i gation of the common carotid artery is the result of pre- 
i vistmg anatomic anomalies of the circle of Willis or ascend¬ 
ing arterial thrombosis. We have followed the suggestion of 
Matas and have always applied an aluminum band when the 
i omraon carotid artery is to be occluded, while the external 
i ootid artery is always obliterated by a ligature. If the pa- 
'i, nt should show signs of cerebral ischemia within several 
hi oi ^ after the operation, the aluminum band can be removed 
from the common carotid artery with complete restoration of 
the circulation. 

Secondary Vasospasm. The sudden interruption of the flow 
of blood through a large artery usually is attended by marked 
vasospasm in the entire peripheral vascular bed of that artery; 
consequently, the degree of arterial insufficiency is often out 
of proportion to the local injury of the main artery. This 
secondary vasospasm must not be confused with segmental 
arteriospasm which is myogenic in origin. Reflex vasospasm 
can be relieved by the use of vasodilating drugs, such as the 
oral administration of alcohol, the intravenous administra¬ 
tion of papaverine or etamon, or by the novocainization of the 
regional sympathetic ganglia. Occasionally after injury or 
repair of a large artery, the peripheral ischemia is so great 
that a sympathetic ganglionectomy or ramisection must be 
performed in order to bring about proper balance in the 
peripheral circulation. 

Locally applied heat increases the local metabolism of the 
tissues but does not greatly enhance the flow of arterial blood 
to the distal parts; consequently, the deficiency of oxygen to 
the tissues becomes greater and local death of tissue frequently 
ensues. 
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OPERATIVE PROCEDURES UPON LARGE ARTERIES. 

Contrary to general belief, there are still many dangers as¬ 
sociated with the aseptic ligation of large arteries. Asepsis 
has greatly lessened the dangers of secondary hemorrhage and 
the secondary re-establishment of the lumen after ligation of 
a large peripheral artery; nevertheless, these dangers still 
must be kept in mind when large arteries of the trunk or 
neck are ligated or when the surgeon must deal with abnor¬ 
mally large and thin-walled peripheral arteries. Permanent 
occlusion will be more satisfactory if a wide segment of the 
artery is included in the ligature or the band, and also if the 
ligature or band is applied in such a way as to cause the least 
mechanical damage or fracture to the arterial wall. The proc¬ 
ess of necrosis of the artery will then take place slowly, and 
complete substitution of dense fibrous tissue for the necrotic 
tissue ultimately will take place. 

Permanent Occlusion of Large Arteries. Permanent occlu¬ 
sion of large arteries can be accomplished by ligatures, cotton 
tape, metallic bands, strips of heavy fascia, or plugs of heavy 
fascia anchored within the lumen of the artery. It is neces¬ 
sary to remember that the portion of artery included in the 
ligature must undergo necrosis and the occlusion is made per¬ 
manent by the substitution of living fibrous tissue for the 
necrotic tissue. For this reason, we do not advise the use of 
absorbable materials for permanent occlusion of large arteries, 
because these materials may stretch or loosen and thus sub¬ 
ject a necrotic portion of the artery to the pressure of the 
blood within the artery. It is important to use some unyield¬ 
ing material, such as silk, metal or cotton tape. 

The rate of necrosis of the arterial segment beneath the 
ligature varies directly with the size of the ligature and the 
size of the artery. A small ligature about a large vessel runs 
infinitely more risk of cutting through, with the result of sec¬ 
ondary hemorrhage or restoration of the lumen of the artery, 
than does a large ligature or piece of cotton tape. We believe 
the ligature should vary in size directly with the size of the 
artery. When we are dealing with very large arteries, we be¬ 
lieve that a transfixing sutnre of medium silk should be used 
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to prevent the tape from untying or being blown off the end 
of the artery. 

It is well known that the cutting effect of ligatures on large 
arteries is greatly reduced if the artery is divided instead of 
ligated in continuity. We, therefore, advocate, whenever it is 
possible, the division of an artery which is to be permanently 
occluded by ligature. Occasions do arise when it is not advis¬ 
able to divide the artery completely. 

Aluminum bands also may be used for the permanent occlu¬ 
sion of arteries. These bands consist of strips of aluminum 
stock of 0.573 mm. thickness (23 Brown & Sharp’s metal 
gauge) about 5-10 inch wide, for the occlusion of an artery 
the size of the carotid artery. Strips of autogenous fascia have 
been used to occlude arteries and pieces of cellophane have 
been applied about arteries to cause gradual occlusion by fibro¬ 
sis. Both these methods have practical value. 

The fundamental process of pressure necrosis by the liga¬ 
ture and the repair or replacement of this injured tissue is 
essentially the same in infected wounds as in clean wounds, 
except for the degree and rapidity with which these changes 
progress. The dangers of secondary hemorrhage are consid¬ 
erably greater after occlusion of a large artery in an infected 
wound. The infection hastens the dissolution of the segment 
of vessel beneath the ligature, frequently causes liquefaction 
of the blood clots, and greatly retards the process of repair. 
We believe that this is more reason to use unyielding liga¬ 
ture material for the obliteration of large arteries in infected 
wounds. 

When a major artery and its concomitant vein must be 
ligated, it is important to ligate separately the main artery 
and the main vein. If the ligature includes both artery and 
vein, an abnormal communication between the artery and vein 
might result as the vessel walls beneath the ligature undergo 
the usual process of necrosis and replacement with fibrous tis¬ 
sue. The development of an abnormal arteriovenous commun¬ 
ication in the neck might lead eventually to serious complica¬ 
tions. 
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After extensive injury to both artery and vein by gunshot 
wounds or stab wounds, it is equally important that the proxi¬ 
mal and distal ends of the injured artery and vein be isolated 
and ligated separately to prevent the subsequent development 
of an abnormal arteriovenous communication. 


Suturing of Large Arteries. Since the successful repair of 
a wound of any large artery depends upon the prevention of 
secondary thrombosis at the site of suture, it is fortunate that 
we have available chemical substances which retard the intra¬ 
vascular clotting of blood. The most important of these sub¬ 
stances is heparin. It is a natural anticoagulant which is nor¬ 
mally present in the blood in small quantities. The prolonga¬ 
tion of the clotting time of blood following the administration 
of heparin depends entirely upon the amount of the substance 
administered, and there is no phase when the clotting time 
cannot be altered by the injection of an active preparation of 
this substance. It is possible, therefore, to use heparin locally 
in the irrigating solutions at the site of the operation upon a 
large artery, and it also can be given parenterally to reduce 
the clotting power of the blood in the entire blood circulation. 
Heparin in doses of 50 mg. to 100 mg., given intravenously 
every four hours, usually prolongs the clotting time of the cir¬ 
culating blood to about 15 minutes. If the effect of heparin is 
to be neutralized at any time during or after a surgical opera¬ 
tion, this can be done promptly by the intravenous injection 
of protamine sulphate. 

If heparin is to be used following any surgical operation, 
careful attention should be paid to the hemostasis at the time 
of operation. It is wise to wait about four hours after the 
operation before therapeutic amounts of heparin are given. 
Careful observation of all patients receiving heparin therapy 
is essential and heparin should not be given to patients with 
known blood dyscrasias or obstructive jaundice. Heparin has 
proved to be a vaiuable adjuvant to the vascular surgeon. For 
prolonged reduction of the clotting power of the blood, we 
feel that dicumarol has many advantages over heparin, since 
it can be given orally once each day. 
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The most important cause of intravascular injury is the 
lodgment of a blood clot which has been carried distally from 
the heart, or from some larger peripheral artery, into an im¬ 
portant secondary peripheral artery. The sudden damage to 
the intima of the peripheral artery provokes marked reflex 
% isoconstriction in the entire vascular bed. The stagnation 
■ blood brought about by the vasoconstriction favors progres¬ 
sive thrombosis within the vascular system of the entire ex¬ 
tremity. Damage to the intima takes place easily, and second¬ 
ary thrombosis at this site begins within a few hours after 
the embolus has lodged. If there is evidence of progressive 
intra-arterial or intravenous thrombosis, it is imperative that 
we use anticoagulants to retard the clotting mechanism of 
the blood. The decision as to whether the acute arterial occlu¬ 
sion should be treated by conservative means (such as vaso- 
ri.latmg drugs, optimum resting level, paralysis of sympa¬ 
thetic nerves, and passive vascular exercises), or whether 
surgical intervention should be resorted to without further de¬ 
lay, is still a matter which requires keen judgment based upon 
wide experience. 

We believe acute occlusion of arteries of the neck should be 
considered as a surgical emergency, and every means of pro¬ 
moting an adequate exchange of blood through the collateral 
arterial pathways should be instituted without delay. General 
conservative measures, in addition to early heparinization of 
the patient, will result usually in satisfactory circulatory bal¬ 
ance; nevertheless, the surgeon must be ready to perform an 
arteriotomy and remove the embolus from the lumen of the 
artery if an adequate arterial circulation to the brain cannoc 
be brought about immediately. It also must be borne in mind 
that the operation of embolectomy is an extremely delicate 
one and, if great care is not exercised in the removal of the 
intravascular clot, the added damage to the intima will result 
in subsequent thrombosis and occlusion of the artery. The 
site of lodgment of the embolus must be determined accurately 
and the artery exposed with as little surgical trauma as pos¬ 
sible. The operation is best done under local anesthesia with 
adequate exposure by properly placed skin incisions. As soon 
as the artery has been freed of the embolus, it should be thor- 
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oughly irrigated with a 1:500 solution of heparin in normal 
saline solution. The intima and the media of the artery should 
then be closed by a running suture of very fine silk. When 
further clotting of the blood within the artery takes place, 
especially in older people, the problem becomes more difficult. 
Heparin also should be administered under these circum¬ 
stances, but it must be remembered that it will not affect 
thrombosis which has already taken place. 

BRIDGING DEFECTS IN LARGE ARTERIES. 

The practical aspect of bi’idging defects in large arteries, 
especially arteries where greater intraluminal pressure exists, 
is of great concern to us. To provide additional strength in 
such a vascular graft, surgeons naturally turned to the use of 
fresh or preserved segments of large arteries from other hu¬ 
man beings, even though homologous grafts of all other living 
tissues have failed to retain their original function when trans¬ 
planted into man. The technical, biologic, and legal problems 
incident to obtaining, sterilizing, storing, and implanting such 
homologous arterial grafts proved to be great obstacles to 
their universal use. Volumes of scientific reports have accu¬ 
mulated on this aspect of the subject alone. 

It was only natural for all of us to turn again to the funda¬ 
mental aspects of the problem and search for more suitable 
and more easily obtainable substances. Again the products 
of modern metallurgy, body tissues, animal secretions, and 
organic chemical compounds were fashioned into tubes and 
used to replace large arteries in animals, with varying degrees 
of success. 

Soon thereafter the chemists began to make available, for 
experimental use, several varieties of plastic sheets and fibers 
which rival silk and metals in strength, smoothness and inert¬ 
ness. It was soon demonstrated that the body tissues tolerate 
these plastic substances even better than fibers of animal 
origin. Just as surgeons of a generation ago used silver tubes, 
magnesium tubes, and even glass tubes, so now we began to 
use tubes of impervious plastic materials, with or without a 
lining of autogenous tissue, to bridge defects in large arteries. 
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These, too, proved reasonably successful, and because of their 
smooth lining and their blood-repellent properties, they func¬ 
tioned as replacements for segments of large arteries of the 
>ieck or extremities, with relatively few complications. Huf- 
igel, Shumacker and their associates have been interested in 
10 use of impervious plastic materials, and their studies have 
ided much to our knowledge of the biologic reactions to these 
i nthetic substances. 

Our past experience in the field of vascular surgery con¬ 
vinced us that this problem is a physiologic, rather than an 
anatomic, one. Physiologically speaking, defects in large ar¬ 
teries must be bridged by autogenous tissues or by an elastic 
frame of some inert and pervious material through and about 
u huh the body cells can proliferate and form permanent pro- 
rectnc layers. 

Voorhees, Jaretzki and Blakemore offered a truly physiologic 
approach to this problem when they demonstrated that closely 
woven cloth of some of the synthetic fibers permitted the auto¬ 
genesis of arterial coats of fibrous tissue, with the plastic cloth 
tube serving as the elastic layer of the new artery. This, we 
believe, is a fundamental contribution to the problem of ar- 
tenal replacement, and our experience in the laboratory with 
fin., meshes of various synthetic fibers has convinced us that 
",i,'xriogenesis” by this means is not only possible but may 
be a practical solution for some of our most perplexing vascu¬ 
lar problems. 

We believe that the remarkable ability'’ of the plastic cloth 
to bring about “arteriogenesis” depends upon the physical 
property of being pervious as well as elastic. We have used 
cloth woven from various synthetic fibers; namely. Nylon, 
Dacron, Orion, and Vinyon-N. 

Sections of the aorta at the junction with these plastic 
tubes have shown that the Orion or Dacron is very quickly 
covered by a firm layer of fibrous tissue which is an extension 
of the outer coats of the aorta. The inside lining of the plastic 
tube is made up of a thin layer of cells which appear to be 
fibroblasts. These fibroblasts are seen to extend from the outer 
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layers through the meshes of the plastic cloth. Within six 
days a well-formed layer of these fibroblasts lines the plastic 
tubes, and this layer is continuous with the intimal lining of 
the aorta above and below the graft. The blood-repellent prop¬ 
erties of these plastic fibers could be responsible for the fact 
that thrombosis does not take place immediately, as it does in 
tubes of metal and animal products. 

There is very little cellular reaction around the fibers of 
Orion or Dacron, while there are occasional giant cells about 
the silk sutures which are used to hold the graft in place. We 
are now interested in using Orion or Dacron fibers to fix the 
graft in place. 


COMMENT. 

In our work during the past two years, we have used Orion 
and Vinyon-N in the form of patches of cloth and tubes made 
of the cloth or woven tubes of greater thickness and strength. 
The bleeding through the meshes of the cloth of Vinyon-N, 
which has been mentioned by Voorhees, Shumacker and Huf- 
nagel, is related to the kind of weave, as well as to the physical 
character of the fiber itself. Orion fiber is smoother and finer 
and can be woven tighter; consequently, it does not permit 
“bleeding through the mesh” and has, therefore, been pre¬ 
ferred by many of us. Both Orion and Dacron cloth are well 
tolerated by the body tissues, and both possess a degree of 
elasticity which closely approximates that of the elastic layer 
of the aorta. The hand-fabricated tubes make functional seg¬ 
ments, but several investigators (Voorhees, Blakemore, Huf- 
nagel and ourselves) believe that seamless tubes of these 
fibers, in various sizes, shapes, and with desired branches for 
renal arteries, common iliac arteries, and even smaller ar¬ 
teries, and which are now available commercially, are ideally 
suited for replacement of segments of human arteries. 

The histologic studies indicate that the pervious and elastic 
matrix has served as a framework upon which body cells, 
principally fibroblasts, from the pei’iarterial or retroperitoneal 
or retropleural tissues, have been able to proliferate through 
the meshes. This gives a smooth layer of fibroblasts, which 
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serves as the intima, with heavy coats of fibrous tissue out¬ 
side tlie plastic mesh to serve as protective coats of the new 
artery. We believe this is arteriogenesis and should be an 
ideal method for replacing even long segments of the aorta, 
since the functional layers appear to be developed from with¬ 
out inwardly. The new intima is not produced by ingrowth of 
cells from the artery at either end of the graft. This method 
is worthy of more serious study and further application in 
man. 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

Arrangements have been completed for the joint meeting 
of the North Carolina Society of Eye, Ear, Nose, and Throat, 
and the South Carolina Society of Ophthalmology and 
Otolaryngology September 17, 18, 19, 19S6. Headquarters 
will be the George Vanderbilt Hotel, Asheville, North Carolina. 

An unusually attractive program has been arranged, and 
a large attendance is anticipated. 

Asheville, North Carolina, is in the mountains of Western 
North Carolina, and is a particularly beautiful spot in this 
season of the year. 

For further information write Roderick Macdonald, M.D., 
Sec. and Treas., 330 East Main Street, Rock Hill, S. C. 
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tiie early years of its history was due to its complete misuse in 
the treatment of tumors too extensive, and the dependence 
upon piecemeal removal of tumor tissue followed by electro¬ 
coagulation ! 

Better understanding of the indications for the operation 
and improvements in technique by Henry Butlin and Sir Felix 
Semon in England resulted in its reinstatement after its first 
loss of favor. It was practiced successfully by Sir St. Clair 
Thomson in England and by Chevalier Jackson and others in 
the United States during the early years of this century. In 
1922 Chevalier Jackson, 4 recognizing the fact that lesions 
reaching the anterior commissure should be treated differently 
from those restricted to the middle third of the cord, presented 
his well known “anterior commissure technique," according 
to which the thyroid cartilage, instead of being divided in the 
midline with shears (“clipping technique”), was divided with 
a handsaw or a motor driven circular saw, in order not to cut 
through or crush the tumor. In a paper on laryngofissure pre¬ 
sented before this Society by one of us 3 in 1910, as a candi¬ 
date's thesis, a series of 50 operations was reported: 32 of 
them done by the clipping technique, and 18 by the Jackson 
anterior commissure technique. This latter technique was 
modified bv Clerf 5 and subsequently by Kemler” and by 
Broyles. 7 Broyles added valuable scientific support for the con¬ 
cept of cartilage removal at the anterior attachment of the 
cords by his anatomical studies of the anterior commissure 
tendon. 

At the Chevalier Jackson Clinic of Temple University Hos¬ 
pital we still do the classic laryngofissure operation in cases 
of cancer involving the middle third of one vocal cord, but we 
use a modified form of the anterior commissure operation in 
cases in which the lesion reaches the anterior commissure or 
crosses over to the opposite cord. In such cases we do a par¬ 
tial laryngectomy with removal of varying amounts of under¬ 
lying cartilage, an operation perhaps similar to what has been 
called by Leroux-Robert 3 “anterior fronto-lateral laryngec¬ 
tomy.” Even if the lesion does not quite reach the anterior 
commissure, we generally remove the anterior three-quarters 



EVOLUTION OF SURGICAL TECHNIQUE IN THE 
TREATMENT OF CARCINOMA OF THE LARYNX.*f 


Chevalier L. Jackson, M.D., 
and 

Charles M. Norris, M.D. 

Philadelphia, Pa. 

Though this title sounds historical, we are not going to un¬ 
dertake a detailed review of the history of the surgical treat¬ 
ment of carcinoma of the larynx. A full account of the de¬ 
velopments of the earlier years may be found in the literature . 1 
The grim story of the early days of both laryngofissure and 
laryngectomy is interesting to read and provides the proper 
background for the best understanding of the more recent 
trends. 

Endoscopic excision is the most limited form of partial 
laryngectomy. Its technique has not undergone any remark¬ 
able changes and probably the most important thing to say 
about it is to reemphasize the importance of the most careful 
selection of cases, according to the advice of LeJeune . 2 

" Laryngofissure ” 3 (thyrotomy) is a term which should 
probably be restricted to the operation of simply splitting the 
larynx (or rather the thyroid cartilage) in order to gain ac¬ 
cess to the interior of the larynx for the purpose of removing 
the tumor and surrounding normal soft tissue. This operation 
is suitable for very early tumors of one vocal cord, but it is 
the general recognition of its limitations, and the consequent 
indications for its selection as a treatment method that has so 
securely established its place in the treatment of cancer of the 
larynx. The disrepute into which this operation fell during 


* Read at the Sixtieth Annual Meeting 1 of the American Laryngological. 
Rhinological and Otological Society, Inc., Montreal, Canada, May 15, 1956. 

t From the Chevalier Jackson Clinic, Temple University Hospital, Phila¬ 
delphia, Pa. 

Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
publication June 2, 1956. 
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proved technique, the operative mortality rate has fallen to 
almost zero. In our clinic the only operative death occurring 
in the past 15 years, in 255 laryngectomies, was due to cardiac 
arrest, in a patient with complete heart block. While, of 
course, the operation must be admitted to be a disabling one, 
rehabilitation has also improved, so that patients are able to 
find life worth living without a larynx. 

Not only has the operative risk now been reduced to a mini¬ 
mum, but the period of hospitalization has likewise been 
greatly reduced. Not many years ago, the postoperative care 
of the laryngectomized patient involved a strenuous and com¬ 
plicated routine, requiring not only elaborate drainage which 
meant frequent dressings, but even wound irrigation at short 
intervals. Now, the use of antibiotics has eliminated all this, 
and wounds heal by first intention with pharyngeal fistula a 
rarity. 

A simple one-stage excision is the usual procedure in all un¬ 
complicated cases, whereas only a few years ago several of the 
leading operators advocated a two-stage operation. Whether a 
vertical or transverse T or U-shaped incision is used, and 
whether the larynx is removed from below upward or from 
above downward is a matter of the operator’s individual pref¬ 
erence, sometimes depending upon the location and extent of 
the tumor. The same may be said of the management of the 
hyiod bone. Some operators prefer simply to split it; others 
to remove the body, and still others to remove the bone in its 
entirety. 

In a paper presented about ten years ago before the Eastern 
Section of this Society 13 we expressed preference for a basal 
anesthesia of avertin, supplemented by intravenous sodium 
pentothal, but for a number of years we have been using ex¬ 
clusively intratracheal anesthesia. Within the past year we 
have in a number of cases introduced the Woodbridge catheter 
through a tracheotomy incision in order to avoid the possibil¬ 
ity of implanting tumor tissue in the subglottic larynx or the 
trachea, and, furthermore, as stated previously, to permit in¬ 
spection of the interior of the larynx in the bordex-line cases, 
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of the thyroid ala on the affected side. This procedure makes 
it easier to be sure of the completeness' of removal of the 
tumor, and furthermore improves very much the prospects fox- 
voice development. 

While we are speaking of conservative surgery of cancer 
of the lai-ynx we should also mention the technique of pai-tial 
horizontal laryngectomy, of Alonso, 0 which is suitable for lim¬ 
ited supraglottic tumor's. 

Ordinarily we do partial laryngectomies under local anes¬ 
thesia; but in borderline cases, where the excision must be 
faii-ly wide, and especially when we wish to make the final de¬ 
cision between partial and total laryngectomy on the operating 
table, we do first a tracheotomy under local anesthesia and 
insert a Woodbridge catheter through the ti-acheal incision. 
This leaves the laryxxx unobstructed by the intratracheal tube, 
pei*mitting good inspection and palpation of the lesion and 
sui-rounding tissues; furthermore, this method affoi-ds equally 
satisfactory anesthesia for either wide partial or total laryn¬ 
gectomy. 

Results of treatment by partial laryngectomy in 208 cases 
have recently been reported at the Fifth Pan-American Con¬ 
gress of Oto-Rnino-Laryngology, in San Juan 10 —88 per cent 
survival following primax-y ti-eatment, with the salvage of 
eight patients who developed recurrence or metastasis, by sec¬ 
ond partial lai-yngectomy or other treatment, bi-inging the 
final five-year "cure" rate in this group of patients to 91 per 
cent. 

One of the reasons it seems more important than ever to 
give the most careful attention to indications and techniques 
of conservative treatment is the fact that, as Ormerod 11 has 
stated, patients with cancer of the larynx ai’e being seen and 
diagnosed at a much eax-lier stage than fox-mei'ly, and hence 
these conservative techniques are applicable in a larger pei'- 
centage of patients. 

Total laryngectomy, like “lai*yngofissux-e,” had a dismal and 
discoui-aging eax-ly history, with a high opei-ative mortality 
and a high rate of recurrence. Gx-adually, however, with im- 
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proved technique, the operative mortality rate has fallen to 
almost zero. In our clinic the only operative death occurring 
in the past 15 years, in 255 laryngectomies, was due to cardiac 
arrest, in a patient with complete heart block. While, of 
course, the operation must be admitted to be a disabling one, 
rehabilitation has also improved, so that patients are able to 
find life worth living without a larynx. 

Not only has the operative risk now been reduced to a mini¬ 
mum, but the period of hospitalization has likewise been 
greatly reduced. Not many years ago, the postoperative care 
of the laryngectomized patient involved a strenuous and com¬ 
plicated routine, requiring not only elaborate drainage which 
meant frequent dressings, but even wound irrigation at short 
intervals. Now, the use of antibiotics has eliminated all this, 
and wounds heal by first intention with pharyngeal fistula a 
rarity. 

A simple one-stage excision is the usual procedure in all un¬ 
complicated cases, whereas only a few years ago several of the 
leading operators advocated a two-stage operation. Whether a 
vertical or transverse T or U-shaped incision is used, and 
whether the larynx is removed from below upward or from 
above downward is a matter of the operator’s individual pref¬ 
erence, sometimes depending upon the location and extent of 
the tumor. The same may be said of the management of the 
hyiod bone. Some operators prefer simply to split it; others 
to remove the body, and still others to remove the bone in its 
entirety. 

In a paper presented about ten years ago before the Eastern 
Section of this Society 13 we expressed preference for a basal 
anesthesia of avertin, supplemented by intravenous sodium 
pentothal, but for a number of years we have been using ex¬ 
clusively intratracheal anesthesia. Within the past year we 
have in a number of cases introduced the Woodbridge catheter 
through a tracheotomy incision in order to avoid the possibil¬ 
ity of implanting tumor tissue in the subglottic larynx or the 
trachea, and, furthermore, as stated previously, to permit in¬ 
spection of the interior of the larynx in the borderline cases, 
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where the final decision between a wide partial and a total 
laryngectomy is to be made on the operating table. 

In the recent report already mentioned the percentage of 
five-year survival from primary treatment in 206 (“deter¬ 
minate") patients treated by total laryngectomy was 64 per 
cent, and the salvage of seven patients by further treatment 
raised this percentage to 67 per cent for the group initially 
treated by total laryngectomy. Combining the 208 (“deter¬ 
minate”) patients treated initially by partial and the 206 
treated initially by total laryngectomy, and taking into con¬ 
sideration the five-year salvage after ti'eatment of recurrence 
or metastasis, the final five-year “cure” rate is 79.2 per cent 
for patients treated surgically. Incidentally, though this paper 
is concerned primarily with surgical treatment, it might be 
stated that during the same period 179 patients were treated 
by irradiation, with an initial five-year “cure” rate of 40 per 
cent, raised by “salvage” treatment of recurrence and metasta¬ 
sis to 47 per cent. Though Leroux-Robert and some others 
advise routine postoperative irradiation after laryngectomy, 
such therapy was not used in our series. The only patients 
who received irradiation after operation were patients who de¬ 
veloped proven recurrence or metastasis. Of eight patients 
who had recurrence or metastasis after partial laryngectomy, 
subsequently treated by irradiation, only two survived five 
years, and of 27 developing recurrence or metastasis after to¬ 
tal laryngectomy treated by irradiation only one survived five 
years. In recent years, surgical methods have been preferred 
in the treatment of recurrence and metastasis. 

The most controversial point in connection with this subject 
at the present time concerns the management of the lymph 
nodes; i.e., whether or not to do a simultaneous “evacuation” 
by “cn bloc” dissection of the neck. If nodes are palpable, we 
feel that they should definitely be “evacuated”; if they are 
not palpable, the decision as to whether or not an “elective” 
or “prophylactic” neck dissection is indicated, should depend 
upon the location of the lesion. Since only 4 per cent of cordal 
tumors metastasize, and only 10 to 15 per cent of subglottic 
tumors do so, perhaps we are justified in awaiting the appear- 
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ance of nodes in these cases, but in view of the fact that about 
50 per cent of supraglottic tumors metastasize, we should 
probably consider simultaneous “neck dissection’’ at least on 
the side of the lesion, as relatively indicated. In the case of 
lesions that are located anteriorly' or bilaterally, it may be dif¬ 
ficult to decide upon which side to operate, and perhaps bilat- 
lal simultaneous "en bloc" dissection should be considered. 
According to the experience of Jorge Fairbanks Bai*bosa“ 3 
>ilateral operation can be done without serious complications 
if one internal jugular vein is preserved. We have done more 
than 50 unilateral simultaneous “en bloc” dissections, but 
these operations have all been done within the past five years, 
so that it is not yet possible to give end-results of this proce- 
duie 


CONCLUSIONS. 

The evolution of surgical technique in dealing with cancer 
of the larynx has been traced in the various modifications in 
the techniques of laryngofissure and other forms of partial 
laryngectomy as well as the techniques of total laryngectomy. 
The timely subject of indications for simultaneous unilateral 
or bilateral neck dissection is also considered. The authors’ 
own end-results are summarized with the final percentage of 
79.2 per cent five-year survivals following surgical treatment 
(328 out of 414 patients). Including all patients treated more 
than five years ago, by surgery and irradiation, the final per¬ 
centage is 69 per cent (412 out of 593). The patients in whom 
simultaneous neck dissection was done do not figure in these 
statistics, since they were all operated upon within the last 
five years. 

Finally, I should like to urge that all of us interested in car¬ 
cinoma of the larynx and desirous of improving present meth¬ 
ods and thus improving end-results, cooperate with the na¬ 
tional and regional committees, and the International Com¬ 
mittee for the Study of Cancer of the Larynx, in their efforts 
to standardize classification and nomenclature, as well as 
methods of reporting experience. 
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SURGICAL TREATMENT OF CARCINOMA OF THE 
ANTERIOR COMMISSURE OF THE LARYNX.* 

F. Johnson Putney, M.D., 
and 

Enrique A. Vicens, M.D. (By invitation), 
Philadelphia, Pa. 

Carcinoma involving the anterior commissure of the larynx 
or crossing over onto the anterior end of the opposite vocal 
cord even with unimpaired motility commonly recurs when 
treated by conservative surgery. By conservative surgery is 
meant any type of operative procedure less than laryngectomy, 
even though a segment of one or both thyroid alae together 
with portions of both vocal cords and an apparently adequate 
margin of surrounding normal tissue are removed. While it 
has been frequently stated by Clerf, 2 Schall 0 and others that 
lesions involving the anterior commissure are prone to recur 
when treated by thyrotomy, no figures could be found other 
than those of the indeterminate follow-up of LeJeune and 
Lynch 5 which were not based on five year results. 

About 25 years ago the clipping operation for anterior com¬ 
missure malignancy was advanced by Jackson 4 at which time 
he stated that if the method of subperichondidal dissection 
without cutting through the inner perichondrium was fol¬ 
lowed, the percentage of cures would be just as high as in 
cases in which the growth was limited to the central portion 
of the vocal cord. Satisfactory results by this type of surgical 
treatment should be secured when the lesion is confined to the 
interior of the larynx with no evidence of spread outside the 
larynx, and adequate normal tissue can be removed around the 
margins, yet when surgery more extensive than the original 
Jackson procedure was employed in a group of cases the re¬ 
currence rate was high. In the majority of cases of carcinoma 

* Read at the Sixtieth Annual Meeting of the American Laryngologlcal, 
Rhinological and Otological Society, Inc, Montreal, Can, May 17, 1956. 

Editor’s Note. This ms received in Laryngoscope Office and accepted for 
publication, May 20, 1956 
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involving the anterior commissure in which thyrotomy was 
employed, segments of the anterior portion of the thyroid car¬ 
tilage on both sides were removed en bloc with the specimen. 
The internal perichondrium was not disturbed and the line of 
excision was through grossly normal tissue. 

Broyles’ 1 observations concerning the tendonous attachment 
of the anterior ends of the vocal cords to the thyroid cartilage 
and the absence of internal perichondrium in this locality, 
probably account for the many recurrences. On the other 
hand, extension into the anterior commissure may simply re¬ 
flect the longer duration of the lesion and that the growth orig- 

TABLE i. 


CARCINOMA OP ANTERIOR COMMISSURE OF LARYNX 
(5 Year Follow-up Results) 



No. of 
Cases 

5-Year 

So rvivals 

Determinate 

5-Year 

Survival Rale 

Thyrotomy 

42 

26 

62% 


Thyrotomy and 
further treatment 

75 

23 

12 . 

36% 

51% 

Laryngectomy 

79 

50 

63% 


Laryngectomy and 
neck dissection 

102 

23 

6 

26% 

55% 

All cases 

177 

94 


53% 


mated on one vocal cord with considerable time lapse before 
continuation into the anterior commissure, resulting in greater 
invasion of the tumor. In some instances carcinoma in the 
anterior commissure has extended through the cricothyroid 
membrane and thus into the strap muscles of the neck with¬ 
out demonstrable metastasis to the cervical lymph nodes. 

A series of 259 cases of anterior commissure carcinoma 
operated upon at Jefferson Hospital on the service of Dr. 
Louis H. Clerf was reviewed, and the 177 cases followed five 
years or longer, form the basis of this report. Since 94 were 
alive and well the overall determinate five-year survival rate 
was 53 per cent (see Table I). The determinate five-year sur¬ 
vival rate is based on the number of patients surviving five 
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years or longer in relation to the number of patients followed 
for this length of time and forms the basis for an accurate 
appraisal of the results of treatment. 

The indeterminate cases present a serious problem, but a 
reasonable evaluation is obtained when cases are considered 
in the light of five-year follow-ups rather than on the basis of 
all cases treated, which include those which have not yet 
readied five years and those who were totally lost to follow-up. 
There were 38 patients who died from causes other than car¬ 
cinoma of the larynx in whom at the time of death there was 
no demonstrable evidence of local or distant cancer. Twenty- 
six patients were lost to five year follow-up (three years or 
more after surgery) who, when last seen, showed no evidence 
of disease in the larynx, in the upper age group there were 
eight patients over the age of 70 in whom the cause of death 
was not determined. AH of these cases must necessarily be 
considered as failures in spite of the fact that no malignancy 
was demonstrable prior to death. 

The histologic diagnosis of squamous cell carcinoma was 
confirmed in all cases, and in only 27 cases was the excised 
portion of the opposite vocal cord free from microscopic can¬ 
cer. There were, in addition, 52 cases not included in this sta¬ 
tistical study, with carcinoma of one vocal cord treated by 
thyrotomy in which the lesion extended up to the anterior com¬ 
missure but did not involve this site. 

Exact classification is essential to proper understanding of 
the results of treatment. In all of these cases the anterior 
commissure was invaded by cancer. In those in which thyrot¬ 
omy was performed all of the other criteria for the operation 
were met. There was no evidence of metastasis to the neck, 
and mobility was unimpaired. In the group in which laryngec¬ 
tomy was performed the growth was much more extensive 
with fixation of one side of the larynx, spread into the ven¬ 
tricles, ventricular bands, or epiglottis and involvement of 
the opposite cord, while in a few subglottic extensions were 
also present. 

Although statistics can be interpreted to suit one's liking, 
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the important consideration in this group of cases is the num¬ 
ber of recurrences in the cases treated by primary thyrotomy. 
Forty-four per cent of the thyrotomy group followed five years 
or longer had recurrence or metastasis. Some laryngologists 
contend that even if carcinoma recurs after thyrotomy, laryn¬ 
gectomy can still be done with a high survival rate. It was 
possible to salvage some of these at a later date by laryngec¬ 
tomy, but when the cases treated by primary thyrotomy and 
those salvaged by laryngectomy were considered together, the 
five-year survival rate was only 51 per cent (see Table II). To 


TABLE II. 


CARCINOMA OF ANTERIOR COMMISSURE OF LARYNX 
(5 Year Follow-up Results) 


Cases 

Followed 


Survival 
5 Years 
and Over 


Recurrence 

Metastasis 


Deaths 
Unrelated 
to Cancer 


Thyrotomy 

75 

26 

33 

12 

Recurrence and further 





surgery 

33 

12 


4 



38 (51%) 


16 


us recurrence means incomplete removal, and when carcinoma 
is found in the larynx, whether five, ten or fifteen years follow¬ 
ing the original growth, it is still a recurrence or continuation 
of the original growth. It is difficult to subscribe to the belief 
that a new cancer has developed. In looking back on the cases 
with recurrence, laryngectomy should have been the operation 
performed. Whereas 86 per cent of the group with recurrence 
treated later by laryngectomy lived five years or longer, when 
all the cases treated by thyrotomy plus those with recurrence 
and later treated by either laryngectomy or irradiation were 
considered, the five-year survival rate dropped to 46 per cent. 
Subsequent irradiation therapy in five patients with recur¬ 
rence following thyrotomy was carried out with no five-year 
survivals. Additional surgical treatment to the larynx with¬ 
out laryngectomy was done in two of the cases after primary 
thyrotomy with no five-year survivals. 

Even though there is no evidence of local recurrence in the 
larynx, when the lymph nodes become involved, it is risky to 
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do a block dissection of the neck for metastasis to the cervical 
lymph nodes without removing the original site of the lesion. 
While carcinoma may not be detected in the larynx, it prob¬ 
ably exists, and unless the larynx is removed, together with 
the neck structures, the operation is inadequate. In the pa¬ 
tients treated by primary thyrotomy there were six patients in 
whom cervical metastasis developed one to one-and-a-half 
years later, without evidence of local recurrence in the larynx, 
that were treated by radical neck dissection without removal 
of the larynx, and only one is alive four years following the 
original operation. 

Considering that the five-year survival rate for all cases of 
carcinoma of the anterior commissure treated initially by thy¬ 
rotomy is only 51 per cent, something further is needed to im¬ 
prove the results and bring them in line with those obtained 
by thyrotomy, when the lesion is limited entirely to one vocal 
cord, which approximates 75 per cent. A step in this direction 
can be taken if anterior commissure lesions are considered 
unsuitable for thyrotomy, and involvement of this area is used 
as a contraindication to this procedure. By this means it may 
be possible to eliminate the 44 per cent recurrence rate in 
those cases treated by thyrotomy, and the overall five-year 
survival rate should be greatly increased. At times, one is 
tempted to get by with conservative therapy when there is 
little evidence of extension to the opposite cord and the pa¬ 
tient’s desires in this matter may influence the physician’s de¬ 
cision ; however, when dealing with the life of the patient, this 
cannot be seriously considered, and percentage-wise the pa¬ 
tient would have a better chance of living his normal life span 
after total laryngectomy. 

In the group of 102 cases treated by laryngectomy the de¬ 
terminate five-year survival rate of those without metastasis 
was 63 per cent (see Table III). A much higher percentage 
of survivals was anticipated, but this included all cases with 
anterior commissure involvement regardless of the extensive¬ 
ness of the lesion. While metastasis developed in 23 cases the 
salvage rate in these cases was only 26 per cent. The combined 
five-year survival rate for those patients treated by primary 
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laryngectomy with simultaneous or subsequent radical neck 
dissection was 55 per cent. 

If the figui’es were interpreted literally the conclusion might 
be reached that thyrotomy was the operation of choice because 
of the similarity of five-year survival rates. In cases without 
recurrence or metastasis primary thyrotomy yielded a 62 per 
cent five-year survival rate as compared with 63 per cent for 
primary laryngectomy, while the combination of the patients 
originally treated by thyrotomy and those subsequently treated 
by laryngectomy for recurrence gave 51 per cent five-year sur¬ 
vivals in comparison with 55 per cent when they were treated 
by primary laryngectomy and subsequent neck dissection for 
cervical metastasis. It must be taken into consideration that 


table in. 

CARCINOMA OP ANTERIOR COMMISSURE OP LARYNX 
(5 Year Follow-up Results) 



Cases 
Follow od 

Survi\al 

5 Yc.lis 
ami Over 

Metastasis 

Dentin 
[ T nre!a;p<l 
lo Cancer 

Laryngectomy 
Metastasis with 

102 

50 

23 

20 

neck dissection 

23 

6 


2 



56 (55%) 


22 


those cases treated by thyrotomy had no impairment of mo¬ 
bility, no extension subglottically or onto the ventricular band 
while those submitted to laryngectomy had fixation of one 
side of the larynx with frequent involvement of adjacent por¬ 
tions of the larynx. The extent of the lesion is a prominent 
factor in the outcome of the case, and there was no question 
in those treated by laryngectomy but that total extirpation was 
necessary. 

No attempt has been made to compare the results of surgical 
treatment of carcinoma of the anterior commissure with pri¬ 
mary irradiation therapy. The recurrences following thyrot¬ 
omy which were treated by irradiation were all failures, and 
the patients did not survive. It has been demonstrated that 
cancer of the larynx can be treated successfully by irradiation 
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and in the report by Harris, Silverstone and Kramer 3 the five- 
year survival rate was exceedingly high. 

Our primary objective in carcinoma of the larynx is to in¬ 
crease the number of five-year survival rates whether this be 
by surgical means or irradiation therapy. When the surgical 
treatment of anterior commissure carcinoma consists of laryn¬ 
gectomy the disability is more marked, but more patients will 
survive five years when they are submitted to laryngectomy 
rather than thyrotomy. 


SUMMARY. 

In a series of 259 cases of carcinoma of the anterior com¬ 
missure of the larynx treated surgically 177 cases were fol¬ 
lowed five years or longer with an overall determinate five- 
year survival rate of 53 per cent. 

Of the 75 patients treated initially by thyrotomy without 
recurrence or metastasis the determinate five-year survival 
rate was 62 per cent, but 44 per cent of the 75 cases developed 
recurrence or metastasis. Some of the latter were salvaged 
later by laryngectomy, making the overall five-year survival 
rate for those cases treated by primary thyrotomy and those 
with recurrences requiring laryngectomy later 51 per cent. 

In the group of 102 cases followed five years or longer with¬ 
out metastasis treated by primary laryngectomy the deter¬ 
minate five-year survival was 63 per cent even though the 
lesions were so extensive as to preclude a more conservative 
surgical procedure. The overall five-year survival rate for all 
cases including those treated by primary laryngectomy and 
those that developed cervical metastasis necessitating second¬ 
ary radical neck dissection was 55 per cent. 

While the similarity of five-year survival rates between 
those cases treated by thyrotomy and laryngectomy might be 
taken as an indication of the value of thyrotomy critical evalu¬ 
ation reveals that the cases treated by primary thyrotomy had 
a 44 per cent recurrence rate, of which only 36 per cent sur¬ 
vived five years or longer. 
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The five-year survival rate of carcinoma of the anterior 
commissure of the larynx treated surgically can be increased 
if laryngectomy rather than thyrotomy is used as the primary 
procedure, and involvement of the anterior commissure is con¬ 
sidered an absolute contraindication to the conservative opera¬ 
tion. 
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UNIVERSITY OF ILLINOIS, COLLEGE OF MEDICINE. 

The next Laryngology and Bronchoesophagology Course to 
be given by the University of Illinois, College of Medicine, is 
scheduled for the period November 5 through November 17, 
1956. The course is under the direction of Dr. Paul H. Hol- 
inger. 

Interested registrants will please write directly to the De¬ 
partment of Otolaryngology, University of Illinois, College of 
Medicine, 1853 W. Polk Street, Chicago 12, Ill. 



INTRACRANIAL COMPLICATIONS OF 
OTITIC ORIGIN.*!! 

Part I. Role of Antibiotics on Acute and Chronic 
Aural Disorders. 

Part II. Observations on Children Under Two Years of Age 
Among 50,000 Autopsies at the Los Angeles 
County Hospital. 

H. James IIaka, M.D., 

Los Angeles, Calif. 

The spectacle of suppurative meningitis, septic thrombosis 
and brain abscess is still fresh in the memory of the clinical 
otologists of the preantibiotic era. Too often they stood help¬ 
less by the side of a moribund patient, witnessing the harvest 
of the Grim Reaper after a long and losing battle. The de¬ 
velopment and use of the new chemotherapeutic agents have 
revolutionized the modern practice of otolaryngology. 

Sufficient time has now elapsed to enable one to assess both 
the merits and the limitations of these chemical agents. 
McLay 35 stated in 1954 that the best published results on oto¬ 
genous meningitis before 1922 were those of Mygind, 3 ' who 
reported a recovery rate of 28 per cent. Watson” achieved a 
recovery rate of 84.6 per cent between 1944-1947. Blohmlte 
and Link 3 of Frankfurt in 1951 reported that, with the use 
of antibiotics combined with the cisternal drainage through 
Trautmann’s triangle, the mortality rate was reduced to 12 
per cent. 

Before the introduction of antibiotics, brain abscess claimed 

f From Otolaryngologic Service, Los Angeles County Hospital, and the 
Department of Otolaryngology, College of Medical Evangelists, Los An¬ 
geles 

$ The writer Is indebted to Cyril B Courvllle, MD, tl\e Duector of the 
Cajal Laboratory, for the privilege of freely using the photogiaphs and 
histological materials in his laboratory, and to the members of Pediatric 
Service for incorporating some of their observations 

* Read at the Sixtieth Annual Meeting of the American Laryngological, 
Rhlnological and Otological Society, Inc, Montreal, Can, May 15 , 1956 

Editor's Note This ms received in Laryngoscope Office and accepted for 
publication, Slay 2J), 195fc. 
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a toll of 50 per cent to nearly 100 per cent, depending upon 
the skill of the surgeon and the stage of the disease. 

Larroude, 21 of Lisbon, in 1950 recorded the mortality rate 
of brain abscess as 51.2 per cent. Natanzan 27 of Khai'kov 
Clinic in 1951 accounted 18 cerebral abscess with 13 cures and 
eight cerebellar abscess with two cures, or a death rate of 43 
per cent. Pennybacker 30 in 1950 stated that a death rate of 
brain abscess to be 29 per cent at the Radcliffe Infirmary, 
Oxford. Voyatcheck and Undrits, 30 in Russia, reported in 1953 
the mortality rate to be 25 per cent. Ballantine and White 23 
recorded in 1953 that mortality from brain abscess has been 
reduced at the Massachusetts General Hospital, Boston, from 
80 per cent in the five-year period from 1936 through 1940, 
to 34 per cent fx’om 1946 through 1950. Botterell and Drake* 
achieved a recovery rate of 86 per cent in 38 patients with 
localized encephalitis, brain abscess and subdural abscess, 
which had been treated with sulfonamides, or antibiotics, or 
both. Lateral sinus thrombosis has been practically wiped 
out. 27 Sepsis has been reduced from 25-40 per cent, to 4 per 
cent. 30 

Howard House, 17 in 1945, recorded that mortality from men¬ 
ingitis, in the Los Angeles County Hospital, was reduced from 
89.4 per cent in 1935 to 14.3 per cent after sulfonamide com¬ 
pounds were used. The incidence of complications in the cases 
of acute otitis media was reduced to 20 per cent. The mortal¬ 
ity rate of otitic complications was cut in half. Courville, 7 
from the same institution, reported in 1955 that over a consec¬ 
utive five-year period (1929-1933), prior to the introduction 
of sulfonamides and antibiotics, approximately 25 of every 
1000 deaths were due to some intracranial complication of 
otitis media. During another five-year period (1949-1953), 
well within the antibiotic era, the mortality rate from the 
otogenous intracranial complications was reduced to 25 in 
10,000 deaths, or one-tenth of the pre-antibiotic period. 

It is proposed in this presentation to record the observa¬ 
tions on the role played by the modern chemotherapeutic 
agents, over a 20-year period between 1935-1954 at the Los 
Angeles County General Hospital. Needless to say that the 
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greatest single factor contributing to the reduction of the in¬ 
fectious diseases has been the advent of these potent drugs. 

There are two parts in this paper: Part I deals with sta¬ 
tistics on the otitic morbidity and mortality before and after 
the introduction of these chemotherapeutic agents. Part II 
piosents significant altered aspects of the otitic intracranial 
c ompiications in the antibiotic era, based on the clinico-patho- 
logical investigations among 50,000 autopsies at this 3,500 bed 
institution. It points to certain pitfalls and shortcomings as 
i elated to the practice of otolaryngology. 

PART I. 

Table I indicates (a) the total number of the patients dis¬ 
charged from 1935 to 1954; (b) incidence of deaths from all 
causes, and (c) mortality from acute and chronic car disor¬ 
ders for this same period. Table II shows incidence of (a) 
acute otitis media and acute mastoiditis; (b) chronic otitis 
media and chronic mastoiditis; (c) number of patients hav¬ 
ing simple or cortical mastoidectomies, and (d) those who 
had either a modified or complete radical mastoidectomy for 
relief of chronically draining ears and chronic mastoiditis. 
The comparison of the incidence of acute and chronic otitis 
media and their complications among both adults and chil¬ 
dren, before and after the use of antibiotics, is illuminating. 
The highest incidence of acute otitis media and acute mas¬ 
toiditis in the preantibiotic era was in 1936. Then there were 
589 patients among 62,129 admitted, or one in 105. Follow¬ 
ing the introduction of sulfa drugs and antibiotic substances, 
there was a dramatic decline in acute otogenous morbidity for 
seven years, 1937-1913. The lowest incidence was recorded 
>'n the fiscal year 1943, when there were 153 among 54,508 
" nents, or one in 356. Since 1944 there has been a spectacu¬ 
lar rise in the incidence of acute otitis media. The largest 
number of patients with acute otitis media in a single year 
was in 1919, when there were 918 among 84,254 patients. 
This is a ratio of one to 90 patients. This high incidence of 
acute otitis media may possibly be attributable to a combina¬ 
tion of several factors: 1. An increased proportion of children 
under 10 years of age; 2. A relative increase in benign non- 
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DEATHS FROM ALL CAUSES COMPARED WITH 



Years 1935 37 39 41 43 45 47 49 51 53 55 



suppurative otitis; 3. The alteration of bacterial flora as the 
result of extensive use of antibiotics; A. To as yet undeter¬ 
mined causes. There has been an influx of general popula¬ 
tion, notably among children under 10 years of age who are 
highly susceptible to acute upper respiratory infections. The 
relative increase in non-suppui’ative otitis media may be due to 
the increasing incidence of minor as well as major allergic 
response to drugs. 

As a result of extensive use of the antibiotics, many of the 
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more highly virulent stiains of bacteria responsible for these 
infections have been eliminated from the pictuie. Theie re¬ 
mains, however, drug lesistant strains of these organisms. In 
any event the virulence of the organisms responsible for the 
cases in recent years has appaiently been greatly 1 educed, as 
reflected by the lessened number of surgical mastoiditis. The 
greatest number of simple mastoidectomies were performed 
in 1936, when there were 290 operations among 62,129 pa- 
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tients admitted that year. Since the introduction of penicillin 
and other antibiotic agencies, there has been a decline in the 
number of patients with acute mastoiditis who required a 
cortical operation. In 1955 there were only three among 98,147 
patients upon whom a cortical mastoidectomy was performed. 
This is the lowest incidence of this surgical procedui'e in the 
history of the Los Angeles County Hospital. The incidence 
of chronic otitis media followed a similar pattern of rise and 
fall as in the acute cases. The number of either modified or 
radical mastoidectomies ran closely parallel to those of ; corti¬ 
cal mastoidectomies. Since 1946 there have been a larger 
number of radical mastoidectomies performed than the cortical 
mastoidectomies. 


PART II. 

Spectacular as has been the role played by antibiotics in 
the reduction of morbidity and mortality from infectious dis¬ 
eases, there has been a universal recognition of an increased 
incidence of undesirable features in the use of these 
drugs. 10>12 ’ lc,lp ’ 20 ’ 2 *' 2!>,31 ’ 33 ’ 3 ' M5 Among several factors influencing 
the antibacterial therapy, mention should be made of 1. The 
development of antibiotic-resistant strains of micro-organ¬ 
isms ; 2. emergence of super infection due to alteration of nor¬ 
mal human bacterial flora; S. hyper-sensitivity of the host; 
4. untoward side effects and toxicity; 5. chronicity and recur¬ 
rent infection following inadequate administration; 6. unpre¬ 
dictable synergism and possible antagonism when two or sev¬ 
eral drugs are combined; finally ?. one of the serious disad¬ 
vantages in the antibiotic therapy is the increasing tendency 
of masking symptoms in clinical otology. A significant number 
of deaths attributed to intracranial complications continues, 
particularly among children under two years of age. 13 At the 
best their otoscopic examinations are often difficult. After 
treatment with antibiotics, the drum membrane appears gray, 
thickened and sometimes even retracted, due to lessened intra- 
tympanic pressure. The exudate is usually thick, viscid, and 
ropy, not favoring free drainage. 

In this presentation the discussion is limited to this age 
group under two years. These were all treated at the Los 
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Angeles County Hospital since 1944, well after the introduc¬ 
tion of antibiotics, and in each case the essential lesion was 
verified by autopsy. Excluding two children, who died from 
septicemia, there were 1G cases m which death resulted from 
intracranial complications. Each received varying quantities 
of antibiotics before admission. In almost every instance the 
initial symptoms of convulsions, high fever, and gastrointes¬ 
tinal disorders over-shadowed the presence of the infection in 



Fig 1 Case 1 Otitic thrombosis of the inferior anastomotic and inferior 
cerebral vein, with subarachnoid hemorrhage and led softening of the 
underlying cerebral corlev 


the middle ear; thus, the acute otitis media was either unsus¬ 
pected or recognized only very late in the course of the dis¬ 
ease. The usual complications of thrombosis of the venous 
channels, suppurative meningitis and brain abscess in this 
series were found. 


VENOUS COMPLICATIONS. 

Two types of thrombosis of the dural sinuses are now rec¬ 
ognized. They are 1. septic or infectious thrombosis; 2. ma¬ 
rantic or primary thrombosis. To the older generation of 
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otologists the clinical picture of lateral sinus thrombosis and 
bacteremia in the presence of acute coalescent mastoiditis 
with recurrent chills, swinging temperature and convulsions 
in children, in the pre-antibiotic age, is all too familiar. Ma¬ 
rantic thrombosis develops from alteration in the quantity and 
quality of the blood and from reduction in the speed of flow 


Fig 2 Case 2 Thrombosis of the auperioi cerebial veins incident to 
otitic thrombosis of the superior longitudinal sinus Red softening of 
the white centrum of both ceiebial hemispheres 


secondary to dehydration, inanition and lack of normal activ¬ 
ity. Marantic thrombosis involves predominantly the superior 
longitudinal sinus or straight sinus. Other sinuses are at times 
affected. The occlusion of the venous channels brings about 
edema, multiple petechial hemorrhages, softening of the basal 
ganglia with high mortality. In the present series there were 
four cases of extensive thrombotic process in the cerebral ve¬ 
nous system. In one instance both cavernous sinuses were 
thrombosed. 
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Cass l J. S. (LACK. No 1037-668); a 14-months old Mexican 
male was admitted with the histoiy of upper respiratory infection and 
diarrhea of four days’ duration. He was maikedly dehydrated, acidotic 
and his eaidrums were dull. The temperature on admission was 104*, 
the white blood count was 39,800 per cu mm, with poiymorphonuclears 
of 82 per cent He was placed on tne program of hydration, penicillin, 
sulfonamide and whole blood transfusion. His course, however, was down¬ 
ward, and he expired 4S horns alter admission. 



Fig. 3 Case 3. Otitic thrombosis of the right lateral and the supeiior 
longitudinal sinuses with secondary involvement of the superior cerebral 
veins; none evident over the posterior portion of the right cerebral hemis¬ 
pheres (arrows). 


At necropsy examination (No 88-429) there was found a suppurative 
right otitis media and mastoiditis, and an extensive venous thrombosis 
affecting the middle portion of the left cerebral hemisphere. There was 
also a softening of the left tempoial and parietal lobe (see Fig. 1). 

Case 2: M. T. (LAC.H. No. 1009-643), a well developed and well 
nourished Caucasian male infant, two months of age, had diarrhea and 
vomiting after each feeding for a period of three days. He had six 
watery stools on. the day of admission. Both of his eardrums were injected 
and full. The child continued to have diarrhea with a low grade fever 
and mild leucocytosis. He was placed on penicillin, sulfonamide, plasma 
transfusion and forced hydration. His condition became gradually worse 
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and progressively lethargic, and he expired two weeks after admission to 
the hospital. 

On autopsy 1 369) there was found greatly distended and thrombosed 
superficial vessels of the meninges. There was also a complete thrombosis 
of the sagittal sinus, together with the superior cerebral veins, both lateral 
sinuses and cavernous sinuses. A mild hemorrhage had taken place over 
the right cerebral hemisphere and to a lesser extent over the left cerebral 
hemisphere. There was an extensive red softening of the white substance 
of both hemispheres (see Fig. 2). Staphylococcus coagulase positive was 
recovered from both middle ears which contained thick mucopurulent 
exudate. 


SUPPURATIVE MENINGITIS. 

Suppurative meningitis was the most frequent of the var¬ 
ious lethal complications occurring in this series. There were 
ten instances of meningitis, including three cases due to pneu¬ 
mococcus, one each of hemophilus influenza, beta hemolytic 
streptococcus and meningococcus. In four instances the or¬ 
ganism failed to grow on culture media, perhaps because their 
viability was severely attenuated under the influence of chemo¬ 
therapy, in spite of the fact that their spinal fluid was opaque 
to ground glass in appearance. Infection in these cases usually 
develops by retrograde thrombophlebitis from the focus in the 
middle ear. Less frequently it may occur as an adjacent pene¬ 
tration from the dural layer. 

There are several reasons for the failure of antibiotics in 
the treatment of suppurative meningitis. In the first place, 
the anatomical structure of the subarachnoid space permits a 
wide diffusion of the death-dealing organism and provides a 
large area for a rapid absorption of end product of the invad¬ 
ing bacteria; second, the various antibiotic agents are incap¬ 
able of rapidly penetrating the thick exudate to complete its 
dissolution; third, the lack of natural immunity in the de¬ 
bilitated and marasmic child is probably the deciding factor 
that tips the scale unfavorably. Histologic examination of the 
autopsy material showed that where blood-borne antibiotic 
agencies come in immediate contact with the exudate in the 
subarachnoid space it first becomes thin and then disappears, 
resulting in the establishment of bacteria-free zones. In favor¬ 
able cases the dissolution of the exudate goes on progressively. 
Isolated patches are likewise dissolved, and the meninges be¬ 
come clear. In the presence of overwhelming infection, or 
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when the inadequate or imippiopmte chemotherapy is given, 
death occurs after an acute <>r subacute course. In the first 
instance, a thin exudate is found at autopsy often associated 
with focal subarachnoid hemorrhages. To elucidate these 
points, the following case.-, an nted: 

Case S: C. B. (UA.O.H. V> an eight-months-old Negro girl 

lecamo irritable and level ish 1 mi da>s before admission to the hospital. 
She developed a cough and inmini^ nose On admission, she had a tem¬ 



pi ~ 4 Case 8. Subarachnoid hemorrhage and diffuse meningitis asso¬ 
ciated with softening of the interior of the right temporal lobes (arrow) 
in a case of otitis media In an infant. 


perature of 105° and was lethargic. Her right eardrum was injected. 
Diagnosis of meningitis was made. She was given penicillin, terraraycin 
ind sulfa drugs, but failed to respond. There were numerous convulsive 
seizures, and the child died after 18 days in. the hospital and three weeks 
ifter the onset of the symptoms, from what appeared to be respiratory 
'ailure. 

On autopsy (No. 46-895) the meninges were found to be somewhat 
ipaque and the purulent exudate was most abundant over the left frontal 
lobe. There was a massive meningeal hemorrhage filling the basilar 
jisterns and almost completely enveloping the pons and medulla (see 
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Pig. 4). The interior of the right temporal lobe was softened. Both mid¬ 
dle ears contained pus from which pneumococcus were isolated. 

Case 10: R. M. (L.A.C.H. No. 13.10-317), an acutely ill, six-months-old 
Mexican female infant was admitted to the hospital with a diagnosis of 
suppurative meningitis. At three months of age the child was treated 
at this hospital for diarrhea and vomiting. Four days before the present 



Pig. 5. Case 10. Advanced purulent otitic meningitis, chiefly right hemi 
spheral. 


admission she had chills and vomiting. For two days the child had been 
coughing, with a temperature of 105°. Tympanic membranes were bulg¬ 
ing. Myringotomy yielded purulent material from both ears, which on 
culture indicated the presence of a pneumococcus; the blood culture was 
also positive for this organism. A vigorous antibiotic regimen with sup¬ 
portive measure was instituted; however, she had numerous convulsions 
and expired the following day. 

On autopsy (No. 48-173) the meninges showed marked injection. They 
were opaque over the dorsolateral surface of the right cerebral hemis¬ 
phere, being filled with a grayish-green purulent exudate. There was a 
generalized edema of the brain. Histologic examination of the medulla 
indicated an early acute toxic nerve cell change with pylmosis (see Fig. 
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~i) The right middle ear and mastoid contained a large amount of olive 
gteen purulent material The left contained only a minimum amount. 


ACUTE ENCEPHALITIS AND BRAIN ABSCESS. 

In pre-antibiotic days the most frequent form of otitic brain 
abscess was secondary to chronic otitis media and mastoiditis, 
often complicated with the presence of a cholesteatoma. The 
abscess usually develops as a consequence of the infection of 
the adjacent dural layer with subsequent spread either through 
venules or a chronic osteomyelitis. In acute otitis media and 
acute coalescent mastoiditis, particularly in children and ado¬ 
lescents, the distant lesions occur probably from a retrograde 
thrombophlebitis. The regional venous channels are less fre¬ 
quently involved. At times an abscess develops from the blood 
stream infection. 

In the present series, there were two instances of regional 
encephalitis with an early central inflammation. The first case 
was secondary to massive thrombosis of the cerebral veins. 
The second one developed with recurring meningitis and un¬ 
operated petrositis. The report of these two cases follows: 

Case J>* E B (LACH. No 1012 831), a well developed but poorly 
nourished five-weeks old Mexican female infant, had diarrhea and vomit¬ 
ing for four days prior to admission to the hospital. Her temperature 
on admission was 105 J . The pulse was 180 per minute She weighed 
seven pounds Both of her eai drums were grossly injected. A myringotomy 
yielded an alpha streptococcus She received penicillin, sulfonamides and 
hydration After a stay in the hospital for a period of two weeks she 
expired from respiratory failure 

On autopsy (No 3G 974) there was found a bilateral thrombosis of the 
cerebral veins of the frontal and temporal regions, associated with re¬ 
gional subarachnoid hemorrhage and acute red softening of the under¬ 
lying brain with secondary supperative encephalitis Both ears showed 
suppuration 

Case 16 G G (LACH. No 1374 591), an 18 months old white male 
child was admitted to the hospital with a history of diarrhea for four or 
five days followed by a left otorrhea He had finally developed signs of 
meningitis Three months prior to his admission to another hospital, the 
child fell on his held. An electro encephalogram there had revealed an 
abnotnial left parieto occipital focus Right sided convulsions, a left lateral 
rectus paralysis, a contracted left pupil, and cliolced disc were observed 
at this time A peisistent serous drainage from the left ear was noted 
He was placed undei heavy antibiotic therapy in that hospital After 
six weeks the otonhea ceased spontaneously, and the child appealed to 
be on the road to recovery Thiee days before admission to the Los An¬ 
geles County Hospital the child again fell and struck his head He began 
to vomit and developed a spiked temperature Purulent otorrhea then 
recurred from the left ear. Despite massive antibiotic therapy and a left 
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myringotomy the child expired the following day. An X-ray taken two 
days before his death disclosed an acute left mastoiditis and petrositis. 

At necropsy (No. 4S-185) a heavy collection of pus was found over the 
tip of the left temporal lobe. The lateral ventricles were reduced in size 
because of cerebral edema. The left temporal lobe showed regional en¬ 
cephalitis with early central inflammation, as observed in the first stage 
of abscess formation. The clinical behavior of this child reminds the 



Fig. G. Case 15. Subarachnoid hemorrhage secondary to retrograde otitic 
thrombosis of superficial cerebral veins (arrows) 


otologist of the pre-antibiotic era, a mastoiditis due to pneumococci Type 
III, with its insidious onset, a slow but steady progress, a treacherous 
and temporary abatement of major symptoms under medical or surgical 
therapy, and a final dramatic explosion, resulting in a fatal issue. 


GENERAL DISCUSSION. 

It is of particular interest that in this series of cases the 
symptoms of U. R. I. were first observed in five; and an epi¬ 
sode of initial diarrhea, vomiting and high fever had occurred 
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in eight patients. In three cases upper respiratory symptoms 
were also present in addition to diarrhea. In the past, many 
conflicting views have been expressed among American otolo¬ 
gists and pediatricians 1 ' 6 ’”' 15 . 22 ."' 33 as to the relation of acute 
otitis media and gastrointestinal disorders among children. 
A seemingly unending controversy followed until Wishart’s 33 
investigation in 1930 finally appeared to settle the issue. The 
evidence here strongly suggests that debilitated and dehy¬ 
drated children whose vitality was lowered, due to the altered 
electrolytes and inadequate immunity, were unable to cope suc¬ 
cessfully with subsequent or co-existing infection of their mid¬ 
dle ears. It was recorded in a number of these instances that 
the symptoms abated during the administration of penicillin, 
but recurred when it was discontinued or given in inadequate 
doses. Penicillin and sulfa drugs often masked signs of grave 
complications. 

Almost every one of these children had been first seen by 
general practitioner or pediatrician, and all received varying 
amounts of penicillin. There is a widespread notion among 
some practitioners of the healing art that all that is required 
in the treatment of infectious diseases of the ear is the admin¬ 
istration of penicillin and other supposed-to-be-cure-all drugs. 
They have developed such a complacent attitude that they 
often omit a thorough otoscopic examination. Myringotomy 
has almost become a lost art. 

All of these children were first admitted to the Pediatric 
service of the hospital. Only two of them had draining ears. 
Diarrhea, vomiting, dehydration, hyperpyrexia, lethargy, con¬ 
vulsions and signs of grave respiratory disturbances were so 
marked that the presence of otitis media was unsuspected in 
seven cases, either at the time of their admission or during 
their hospitalization. In four cases the tympanic membrane 
was recorded to be full and bulging, but no mention was made 
of attempts at surgical drainage. In four cases a myringotomy 
was performed; however, all of these 16 children at autopsy 
were found to have purulent exudate in one or both of their 
ears. 

A study of this series of fatal cases of the otitic complies- 
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tions has brought to light some indisputable facts. Since al¬ 
most every child in this series was first seen by a general prac¬ 
titioner or a pediatrician, the problem of prevention is one 
which obviously lies in their diagnostic judgment. Promiscu¬ 
ous use of antibiotics, often in too small quantities, can not be 
too strongly condemned. The choice of the drug must be based 
on the behavior of the bacteria as revealed by sensitivity tests. 
Meningitis still proves to be the chief lethal complication sec¬ 
ondary to fulminating acute otitis media in the poorly nour¬ 
ished and dehydrated infant. We must all be alert in recog¬ 
nizing the earliest signs' of meningeal irritation. To wait for 
a spontaneous rupture of the tympanic membrane is only to 
court seiuous intracranial complications. It is a surgical axiom 
that where pus occurs it must be drained. This principle re¬ 
mains unchanged and unchangeable even after the introduc¬ 
tion of modern antibiotic agents.*-' 5 - 20 

SUMMARY AND CONCLUSION. 

1. Acute and chronic middle ear infections and their intra¬ 
cranial complications that had been observed over a 20-year 
period, before and after the introduction of sulfa drugs and 
antibiotics in a 3,500-bed general hospital, is presented. 

2. For seven years (1937-1943) immediately after the in¬ 
stitution of sulfa and antibiotic therapy, the incidence of acute 
otitis media was reduced from 1 in 105 to 1 in 260 patients. 
There has been a corresponding decrease in the number of 
acute surgical mastoiditis. During the past decade (1945- 
1954) almost as many cases of acute otitis media (one in 115) 
as in the pre-antibiotic era were observed. This increase was 
attributed to the alteration of bacterial flora coincident to 
antibiotic therapy, to a possible increase in number of serous 
otitis, and a larger proportion of children under 10 among 
the general population. 

3. One of the serious disadvantages of antibiotic therapy 
appears to be the masking of symptoms, particularly among 
children under two years of age, often leading to fatal intra¬ 
cranial complications. 

4. Altered aspects of the tissue response after the adminis- 



HARA: INTRACRANIAL COMPLICATIONS. 


1065 


tiation of inadequate and mappropnate chemotheiapy is pre¬ 
sented fiom the pathological investigations on foui cases of 
ceiebial venous tluombosis, ten of suppurative meningitis, 
and of acute encephalitis among 50,000 autopsies between 
1918 and 1954. 
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SYMPOSIUM ON OCCUPATIONAL NOISE. 

A special one-day conference Monday, September 17, 1956, 
will be presented by Yale University School of Medicine, De¬ 
partment of Surgery, Section of Otolaryngology, Department 
of Public Health, Section of Occupational Health and Grace- 
New Haven Community Hospital Hearing and Speech Center 
in cooperation with Liberty Mutual Insurance Company. 

This one-day conference has been planned for industrial 
executives, physicians, safety engineers, and others who are 
concerned with problems of occupational noise. 

Location: Fitkin Amphitheater, Yale-New Haven Medical 
Center, 789 Howard Avenue, New Haven, Connecticut. Date: 
Monday, ■ September 17, 1956. Registration at 9:30 a. m. 
Fee: $15.00 per person (includes luncheon). Total enrollment 
will be limited in number. Only those who have registered in 
advance will be admitted. Further information may be ob¬ 
tained by writing to the Assistant Dean of Postgraduate 
Medical Education, Yale University School of Medicine, 333 
Cedar Street, New Haven 11, Connecticut. 



TONSILLECTOMY: TWO MILLENNIA 
OF HEMORRHAGE AND CONTROVERSY.*! 

James T. King, M.D., 

Atlanta, Ga. 

Although the operation in point was liable to resolve itself 
into physical combat between the surgeon and his patient, it 
is one of the oldest surgical procedures. According to Celsus, 1 
a Roman aristocrat who lived during the time of Christ, re¬ 
moval of tonsils was considered an ordinary procedure in an¬ 
cient Rome. He directed that when the tonsils had become in¬ 
durated after inflammations, “they ought to be disengaged all 
’round by the finger, and removed; if they are not separated 
by this method, it will be necessary to take them up with a 
blunt hook, and separate them with a scalpel; then to wash the 
ulcer with vinegar, and anoint the wound with a styptic ap¬ 
plication.” The description of this technique with such casual 
reference to the control of bleeding convinces me that Celsus 
was the first man in history about whom it could be said that 
he either did not tell the entire truth or did not take out tonsils 
himself. 

One of the earliest surgeons to profess publicly his concern 
with hemorrhage after tonsil surgery was Aetius of Amida. 
Aetius, who practiced in Constantinople in the Sixth Centuiy, 
A. D., compiled what is said to be the best description of dis¬ 
eases of the ear, nose and throat in the literature of antiquity. 2 
He was afraid to take out the whole tonsil because of the dan¬ 
ger of hemorrhage if the gland were incised too deeply; so, 
after pulling the tonsil forward with a hook, he cut oft only 
the most prominent portion. 

In the next century, however, Paul of Aegina 3 described 
complete tonsillectomy clearly and precisely, discussing in de- 

* Read at the Sixtieth Annual Meeting of the American Laryngological, 
Rhinological and Otological Society, Inc., Montreal, Can., May 16, 1956. 

t From the Department of Otolaryngology, Emory University School of 
Medicine. 

Editor's Note: This ms. received in Laryngoscope Office and accepted, for 
publication, May 20, 1956. 
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tail the prevention and treatment of post-operative bleeding. 
In fact, 1200 years were to pass before we find recorded again 
(in the 19tli century) a technique as refined. Unfortunately, 
shortly after the time of Paul, Europe descended into the Dark 
Ages and, along with the genera! disintegration of knowledge, 
tonsillectomy apparently fell into disuse. When we come to 
the time of the School at Salerno, which was the Johns Hop¬ 
kins of the Middle Ages, we find tonsil surgery limited to lanc¬ 
ing of peritonsillar abscess. 1 

During this time the medical knowledge of the Greeks and 
Romans passed into the hands of the Moslems, who kept it 
alive until the rebirth of learning, centuries later, in Europe. 
Albucasis, 5 known as the most daring and brutal of the Ara¬ 
bian surgeons, while he removed tonsils in one way or another, 
greatly feared hemorrhage and did not advise the operation 
unless the tonsil "be of white color, and round, and the root of 
it, besides, small. For if the basis be very large, a flux of blood 
... is much to be feared: which has often indeed happen’d in 
this case, so as to prove extremely troublesome, if not danger¬ 
ous.” 0 

With the coming of the Renaissance, medicine on a more 
enlightened basis returned to Europe. Tonsillectomy, however, 
was slow to regain its previous acceptance and degree of de¬ 
velopment. Removal by means of the scalpel, as had been pre¬ 
viously dscribed, was seldom undertaken because of the bleed¬ 
ing which was described as always violent and sometimes mor¬ 
tal; 1 therefore some of the more ingenious surgeons of the 
time tried to eradicate them by means other than cutting. The 
application of red hot cautery or corrosive chemicals was tried 
rather extensively 5 8 but needless to say did not attain much 
popularity with the patient. Another method involved the use 
of the ligature, which was developed by the great Guillemeau, 
whose book incidentally is a treasured collectors’ item.™’ 11 The 
tonsil was grasped and pulled out of its bed and then a noose 
of thread or wire was slipped around the base and tightened 
until the circulation was cut off. The ligature being left in 
place, the tonsil became gangrenous and in four or five days 
fell away. This method, however, was frequently accompanied 
by severe infection, not to speak of intense and prolonged pain. 
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Wiseman, surgeon to King Charles II, was brave enough to 
cut off the tonsil with scissors as soon as the ligature had been 
tightened and the blood supply stopped. 

He, too, had problems, as can be seen from the following 
case which he described in 1686. ‘’A Person of Honor, aged 10 
years, having been some years diseased with preternatural 
swellings in her Tonsils . . . was brought to London . . . for 
Extirpation of them. ... I placed her in a clear light, her head 
leaning to a bed post, Mr. Arris sitting behind holding it 
steady. . . . Having divided the one Tonsil, and diminished the 
other (by means of a long-pointed caustick stone fixed to a 
stick and with a Firre-stick dipt in oleo vitrioli), I caused an 
instrument to . . . convey a ligature about the basis of them. 
. . . Holding the ligature . . . with my right hand, I passed a 
pair of Probe-scissors . . . close by the said basis and . . . dipt 
... off the bigger part of it... at which instant she choaked. 
The Ladies seeing it, shrieked, and became troublesome ... I 
desired Mr. Arris to sit still while the patient choaked. ... She 
gaping I passed into her Throat the Instrument I had made 
the Ligature by, and raising up the Excrescence, she recovered, 
and cried, ‘Shall I live?’ I replied, ‘Yes, if you sit still.' . . . 
But being now better informed ... I passed my crooked probe 
scissors down lower, and cut it clean off by the roots, and 
brought it away with my Ligature. . . .” 12 

During this time it was believed that the secretions of the 
nose were formed in the brain and entered the nasal cavity 
through the cribriform plate of the ethmoid, and that the pur¬ 
pose of the tonsils was to absorb these secretions and send 
them back again. This belief goes back to the time of Hippoc¬ 
rates. 13 Galen, 11 called the Greek Dictator of Medicine for a 
thousand years, also had previously cautioned against cutting 
off too much of the gland for fear of injuring the voice and 
making the patient liable to inflammations of the lungs. 

So. during this period, many physicians were opposed to re¬ 
moval of the tonsils for any reason, and agreed with Dionis, 
one of Europe’s most prominent surgeons around 1700, who 
wrote: “Some of our ancestors propose the separation and 
evulsion of these glands, which operation they veiy easily per- 
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form’d, and assure us that it will never incommode the pa¬ 
tient : I refer you to the methods which they propose of doing 
it, which I think very cruel; and would be glad of some better 
security for their success than their bare word; for the func¬ 
tion of these glands being to separate and filtrate the secrosi- 
ties which serve to moisten the tongue, larynx and esophagus, 
these parts must find themselves deprived of that dew, which 
is of great use in the tempering of the air in the lungs, and 
sliding the nourishment into the stomach.” 15 Although in the 
minority, a more courageous French surgeon maintained that: 
“l’o’peration necessaire n’est ni dangereuse ni difficile.” 10 

The era of wholesale tonsillectomy began even before the 
discovery of anesthesia, when in 1828 Philip Physick, 17 pro¬ 
fessor of surgery at Pennsylvania, devised the first practical 
tonsillotome. He reported its use in four cases wherein the 
operation took only a moment, causing very little pain and 
bleeding. This technique was eagerly taken up by his Ameri¬ 
can and Continental colleagues, many of whom modified the 
instrument slightly and extolled theirs as more foolproof than 
the others, especially with regard to hemorrhage. 18 The dis¬ 
covery of the significance'of adenoids by Meyer 10 of Copen¬ 
hagen, in 1868, only added fuel to the flames. The race was 
now on and by the beginning of the 20th Century a tidal wave 
of articles on “T's and A’s” was engulfing the literature. Al¬ 
though many of these articles contained fervent descriptions 
of the author’s own bloodless technique, by 1921 the problem 
of hemorrhage was such that the entire program of the meet¬ 
ing of the Section on Oto-rhino-laryngology of the British 
Medical Association that year was devoted to a symposium of 
eleven papers, all on the causes, prevention and treatment of 
hemorrhage in connection with tonsillectomy. 70 In 1926 Jay 21 
was prompted to write: “... it is certain that in no other oper¬ 
ation is considerable hemorrhage viewed with so much 
equanimity by the surgeon.” 

Despite this long heritage, with consequent reluctance of 
many patients to have this operation performed, it is still the 
mainstay of the specialist’s budget. It is not surprising, how¬ 
ever, that hemorrhage can still be somewhat of a problem. In 
the words of Poe: “Vainly had I tried to borrow from my 
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books surcease of sorrow” for in the past five years, I have 
had eleven cases of post-operative hemorrhage following ade- 
notonsillectomy in children. The bleeding in these cases was 
arterial in nature, moderately profuse, and occurred after the 
operation as follows: seven patients bled from the adenoidal 
fossa within four hours; two others bled from a tonsillar fossa 
also within four hours; the tenth patient bled from a tonsillar 
fossa two days later. The eleventh case, a physician’s daugh¬ 
ter, bled three hours following the procedure, again on the 
seventh postoperative day and yet again on the tenth post¬ 
operative day, each time from the right tonsillar fossa. 

While representing barely 1 per cent of the total cases oper¬ 
ated upon during this period, and although at no time was 
there danger of anyone bleeding to death, these eleven chil¬ 
dren caused me no little anxiety. The readministration of an 
anesthetic to a partially exsanguinated child whose airway is 
obstructed by blood can be one of the grimmest undertakings 
in all surgery. Even under local or no anesthesia, the custom¬ 
ary procedures are apt to be harrowing, both to the patient 
and the surgeon. 

The principal treatment given these children consisted of 
blood transfusion, this therapy successfully reducing the need 
for the measures ordinarily used. A surprising benefit was an 
apparent hemostatic effect. In all cases but two in this series 
the bleeding stopped before the transfusion was completed and 
without recourse to any other manipulation or instrumenta¬ 
tion. As to the exceptions: it became necessary in one instance 
to crush a bleeding vessel in a tonsillar fossa under local an¬ 
esthesia; in the other instance a postnasal plug was inserted 
after the child had reacted from the anesthetic. 

The chief advantage of this treatment is, of course, the re¬ 
placement of blood loss; however, it is often difficult to calcu¬ 
late accurately the amount lost. In a small child, especially, 
the relative blood loss is easily misjudged and on more than 
one occasion, prior to this series, when it seemed that a child 
had lost only a small amount of blood, a surprising degree of 
secondary anemia was later found to be present. In this series, 
after the bleeding had stopped, return of the pulse rate to nor- 
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mal was found to be a useful clinical indication that the blood 
had been replaced, since subsequent blood counts showed no 
anemia. 

On the other hand, the possibility of giving too much blood 
with consequent reactivation of the bleeding should not be ex¬ 
cluded. In the first excepted case the bleeding had actually 
stopped during the transfusion; however, the blood was con¬ 
tinued after the calculated amount lost had been replaced. 
After some 200 cc. of excess blood had been given, the bleed¬ 
ing recurred, and it was then that the vessel was crushed. One 
week later this child’s hemoglobin determination was a gram 
higher than it was preoperatively. 

In using this method of treatment, consideration was 
given to the conservation of veins and elimination of as many 
venipunctures as possible. Multiple venipunctures not only de¬ 
plete the limited number of readily accessible veins, but may 
render the child less cooperative because of added pain and 
terror which sometimes causes an increase in the rate of bleed¬ 
ing. The single venipuncture method was, therefore, used. 

In this procedure, as soon as it becomes apparent that a 
child is bleeding postoperativeiy, a good arm vein is selected 
and an arm board is put securely in place. A new 19 or 20 
gauge needle is used to withdraw the blood for cross-match¬ 
ing. The needle is left in the vein and a saline infusion is 
started through it. Preparation is made to facilitate the vomit¬ 
ing of blood so that the needle will not be dislodged should 
this occur. When the blood for transfusion is ready, it is then 
given through the same needle. 

Strangely, this treatment is not nearly so effective in adults 
as in children. In the series just presented, the children 
ranged in age from four to ten years of age. During the same 
period transfusion therapy was used in the five adult patients 
who bled postoperativeiy, their ages ranging from 18 to 36 
years of age. This treatment controlled the bleeding in only 
two cases. In the z-emaining three cases it was necessary to 
ligate a “spurter” in a tonsillar fossa. 

With the exception of a mild, fleeting, generalized rash 
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which occurred in the case of the physician’s daughter, no 
allergic reactions followed the use of this therapy in any age 
group. 


SUMMARY. 

1. The controversy over whether or not to take out tonsils 
had been going on for at least 2,000 years. The two principal 
factors have pertained to the danger of hemorrhage and the 
protective function of the tonsil. 

2. The treatment of choice for moderate arterial hemor¬ 
rhage following childhood adenotonsillectomy is found to be 
blood transfusion. This treatment exerts an apparent hemo¬ 
static effect in addition to replacing blood loss. The hemo¬ 
static effect is less in adults than in children. 

EPILOGUE. 

While this treatment is of value, I realize it is by no means 
the solution to the problem. Since all this trouble began in the 
early Christian era, it is only right that the nearest thing yet 
to the solution should also come from this time. This, the an¬ 
swer to an otolaryngologist’s prayer, is found in Revelations, 
20th Chapter, the first three verses: 

And I saw an angel come down from heaven, having the key of 
the bottomless pit and a great chain in his hand. 

And he laid hold on the dragon, that old serpent, which is the 
Devi), and Satan, and bound him a thousand years. 

And cast him into the bottomless pit, and shut him up, and set a 
seal upon him, that he should deceive the nations no more, till the 
thousand years should be fulfilled: and after that he must be loosed 
a little season. 
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THEORY AND PRACTICE OF TYMPANOPLASTY. 


Horst Wullstein, 

Wurzburg, Germany. 

Today if we are faced with the problems of functional sur¬ 
gery of the middle ear in chronic otitis media, we are, thanks 
to modern audiology, equipped with a thorough theoretical 
foundation. Typical defects of the sound conducting appax-atus 
of the middle ear create a hearing loss with a conductive com¬ 
ponent, i.e., with a gap between bone conduction and air con¬ 
duction in the threshold audiogram measuring from 40 to 60 
dbs. If the hearing loss for air conduction markedly exceeds 
60 dbs., the suspicion arises that there is a simultaneous dam¬ 
age to the sound perception apparatus of the cochlea present. 

The various types of hearing losses are known not only 
from clinical experience, but have also been measured in a 
typical manner with the cochlear potential in animal experi¬ 
ments (Wever, Lawrence, Ranke, Gisselson, Wagemann, 
Golo). 

The tympanic membrane has two functions, sound pressure 
transformation for the oval window and sound protection of 
the round window. The greatest hearing loss will be found if 
both labyrinthine windows are subject to sound protection; 
this occurs if the drum is intact but the ossicular chain in¬ 
terrupted (See Fig. 1). Clinically, this situation is encountered 
only occasionally, for example in cases with a defect of the 
incus after operative removal in a previous simple mastoidec¬ 
tomy, also in cases with atresia of the external auditory meatus 
and middle ear malformations. Stapes fixation does not only 
cancel the effect of the tympanic membrane and of the ossicu¬ 
lar chain, but also causes a certain interference with the hy- 


* Read by invitation at the Sixtieth Annual Meeting of the American 
Laryngological, Rhinological and Otological Society, Inc., Montreal, Can¬ 
ada, May 16, 1950. 

t From the Bar, Nose and Throat Department, University of Wurzburg, 
Germany. 

Editor's Note: This ms. received in The Laryngoscope Office and accepted 
for publication, June 9, 1956. 
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ch o nines of the inner ear winch will manifest itself m the 
(,i i] ni notch (see Fig. 2). The total defect of the tympanic 
" i r Inane eliminates to a large extent the sound pressure 
it, i • nee between the two windows (see Fig. 3); further- 
>- it produces sound rejection on the bony wall of the 



promontory instead of the sound absorption which under 
normal circumstances occurs thiough the intact tympanic 
membrane for the main speech frequencies in a very high 
percentage (see Fig. 4). 

Chronic otitis media causes pathological and functional de¬ 
fects of various degrees, sometimes of minor extent only. Ad¬ 
hesions frequently lead to sound protection of the round win- 
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dow by adhesions, or to a partial sound conduction directly to 
the stapes, as Zollner has shown (see Figs. 5, 6). I must, 
however, emphasize that often pathological processes will 
improve the hearing ability, for example secretions and granu¬ 
lations, which close a perforation or have the effect of an 
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artificial drum membrane, or especially masses of cholestea¬ 
toma which in a defective ossicular chain produce a certain 
amount of sound conduction to the oval window. The indica¬ 
tion for tympanoplasty, therefore, is often given even with 
relatively good hearing and with a small conductive component 
only, in order to cure a pathological process or to prevent a 
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reinfection of a dry middle ear. Today we are interested in a 
definitive cure of ail cases of chronic otitis media, especially 
those with good middle ear function so that further destruc¬ 
tion of the middle ear, or damage to the function of the inner 
ear, can be prevented. It is self evident that the removal of 



the pathological changes is the first task of a tympanoplasty; 
thereby it might become necessary to lower the functional 
performance of the middle ear to the extent to which it is 
based on the pathological processes, before it can be lebuilt 
again. 
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Theoretically the possibility exists, that disturbances in the 
transmission of the acoustic stimuli through the middle ear to 
the organ of Corti might not be recognized. First Wever and 
Lawrence, later on Ranke, Keidel and Weschke, Gisselson and 
Richter, have shown in animal experiments that the complete 
blockage of both labyrinthine windows leads to a very pro¬ 
nounced cancellation of the hydrodynamics in the cochlea, to 
a very marked reduction of the cochlear microphonics. Clini¬ 
cally, this situation must lead to the assumption of a marked 
damage to the inner ear. From the experiments of Ranke, 
Keidel and Weschke we have, however, also learned that in 
order to bring about this effect the round window niche must 



be completely closed right up to the round window membrane 
without any interposed air bubble. If a large cushion of air is 
left in the round window niche the hydrodynamics of the 
round window will not be interfered with. It is difficult to say 
whether in clinical practice interference with the hydrody¬ 
namics sometimes is actually mistaken for inner ear damage. 
I do not, however, believe that the question is of great prac¬ 
tical importance. From the operative findings in more than 
500 tympanoplasties I can state that a complete closure of the 
round window has only once been observed and that it, there¬ 
fore, will be still rarer in combination with complete or in¬ 
complete closure of the oval window. 





WULLSTEIN: TYMPANOPLASTY. 


1081 


In contra-distinction to otosclerosis, where we have almost 
exclusively to deal with ankylosis of the stapedial foot-plate, 
chronic inflammatory and adhesive changes of the middle ear 
cause the most heterogeneous functional findings; therefore, 
the tympanoplasty calls for constant vaiiations in the opera- 



ris s 


tive technique The audiological findings, however, in these 
'operations fiequently lead to certain operative ways of lecon- 
struction of the sound conducting apparatus of the middle 
ears which I have, therefore, classified into five types. In prin¬ 
ciple each tympanoplasty has to be carried out aceoidmg to 
one of these types (see Fig. 7). 
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Type I. Practically rebuilds a normal middle ear; a tym¬ 
panic membrane with both functions, sound-protection for the 
round window and the scala tympani, and sound pressure 
transformation over the ossicular chain to the scala vestibuli. 


dB C c cl c2 c3 c4 c5 cS dB 



Type II. Tries to preserve, in spite of slight defects of the 
ossicula, a middle ear of about the normal size and depth be¬ 
tween tympanic membrane and promontory, including the 
epitympanum. 

Type III. In this type large defects of the malleus and incus 
make the removal of the ossicular chain and of the epitym¬ 
panum necessary. The tympanic membrane, in order to func¬ 
tion as sound pressure transformer, must be directly con¬ 
nected with the head of the stapes. The frequent spontaneous 
connection between tympanic membrane and the stapes 
through adhesions has been named “Columella-effect” by 
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Zollner, “Myringostapediopescie” later by,. Juers. In 1901 
Slatte operatively achieved and published such a connection. 
Through a reposition of the tympanic membrane over the 
stapes and the lateral semicircular canal, the mesotympanum 
is narrowed in the promontorial region, and in this way there 
is an increased danger of formation of adhesions. 



columella effect 




sound-protection of the 
round window without 
Bound-preoflure-tronsformatloa 


Fig. 7 


Type IV. In this type the stapedial foot-plate is movable, but 
the crura are missing. This type must give up completely the 
sound pressure transformation. The oval niche is left open 
toward the auditory meatus. The tympanoplasty reconstructs 
a middle ear consisting only of the tube and the hypotym- 
panum with sound protection for the round window. This 
operation was first done by Moritz. 

Type V. In this type the stapedial foot-plate is fixed and a 
fenestra novovalis is necessary. 

In theory we can predict quite accurately the results of these 
tympanoplasties. In Types I-V the tympanic membrane fulfills 
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both functions, sound protection and sound pressure trans¬ 
formation. If this is done in an ideal manner, no conductive 
loss should remain; it should be reduced to zero. 

The effect of the ossicula in Lhe transformation of the sound 
pressure is very small, after von Bekesy it is only 1:1.3. The 
effect of the tympanic membrane upon the oval window is, 
however, 1:17, corresponding with the relationship of the 
sizes of the two surfaces to each other which had already been 
measured by Bezold, Edelman and also by Frank. We have 
converted these relationships into decibel figures, Giittner. 



15 


Fig- S. Network of Curves of equivalent Fold of the maximum of 

collagenous fibres, amplitudes of the tym- amplitude (after G.v. 

panic membrane ((re- Bekesy). 
quencies below 2-100 Hz) 

(after G. v. Bekesy). 


The loss of the leverage effect of the ossicles, which occurs in 
Type II, and especially in Type III, amounts theoretically to 2.5 
db only. 

If the loss of the ossicles amounting to 1:1.3 is combined 
with that of the tympanic membrane amounting to 1:17, then 
this product amounts to 1:22, which is converted into decibel 
figures of 27.5 db. The loss of the entire sound pressure trans¬ 
former, therefore, causes an air conduction loss of 27.5 db. 
This theoretical figure closely corresponds with the figures ob¬ 
tained from thousands of fenestrations in which one must 
sacrifice the sound pressure transformer for the scala vestib- 
uli, and can only preserve the sound protection for the round 
window through the tympanic membrane; therefore, the typi¬ 
cal result of a fenestration operation lies between the 25 and 
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30 db hearing loss for air conduction, as compared with bone 
conduction (see Davis and Walsh). Types IVand V, which are 
audiologically identical with a fenestration for otosclerosis 
must theoretically reach these figures. 

Whether these results will actually be obtained depends to 
a large extent upon the quality of the new tympanic mem¬ 
brane. The tympanic membrane is a stiff membrane which 
vibrates around its lower fold, as has been shown by von 
Bekesy. The stiffness of the membranes is due to the contained 


Db loss 



typ« I: 
lo3 coats 




• ZI: 

CISC* 


typa III: 
133 coses 


type IV: type V: 

43 coots 47 coses 
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collagenous fibres which, as Kobrak pointed out, cannot be 
stretched (see Fig. 8). If large parts of the pars tensa are 
well preserved in quality, the effect of the sound pressure 
transformation and also of the sound protection can be re¬ 
stored more easily. At the place of the perforation or atrophy 
we cannot restore the natural structure of the tympanic mem¬ 
brane ; therefore, we must be aware of a deterioration in the 
quality of the new tympanic membrane as compared with that 
of a healthy one. If, for instance, the effect of the sound 
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sacrifice the sound pressure transformer for the scala vestib- 
uli, and can only preserve the sound protection for the round 
window through the tympanic membrane; therefore, the typi¬ 
cal result of a fenestration operation lies between the 25 and 
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30 db hearing loss for air conduction, as compared with bone 
conduction (see Davis and Walsh). Types IV and V, which are 
audiologically identical with a fenestration for otosclerosis 
must theoretically reach these figures. 

Whether these results will actually be obtained depends to 
a large extent upon the quality of the new tympanic mem¬ 
brane. The tympanic membrane is a stiff membrane which 
vibrates around its lower fold, as has been shown by von 
Bekesy. The stiffness of the membranes is due to the contained 
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collagenous iibies which, as Kobrak pointed out, cannot be 
stretched (see Fig. 8). If large parts of the pars tensa are 
well preserved in quality, the effect of the sound pressure 
transformation and also of the sound protection can be re¬ 
stored more easily. At the place of the perforation or atrophy 
v cannot restore the natural structure of the tympanic mem- 
'J e * , therefore, we must be aware of a deterioration in the 
l3 rtv of the new tympanic membrane as compared with that 
3 1 healthy one. If, for instance, the effect of the sound 
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pressure transformation of the drum membrane is reduced 
from 1:17 to 1:5, we get a hearing loss of 13 db. If at the 
same time the leverage effect of the ossicular chain amounting 
to 2.5 db is lost, we get altogether a conductive loss of about 
15 db. The result in a tympanoplasty of Types l-III, as in 
stapes mobilization, with reconstruction of the sound pres¬ 
sure transformation is, therefore, called good as long as the 
conductive loss is below 15 db for the frequencies of 500 to 
2000. If there is a conductive loss from 15 to 30 db for the 
Types I to III, I call the result only satisfactory. 


dB C c cl c2 c3 c4 c5 c6 dB 



E.Gerhard 
15 years 

24.9.52 Jx—i 

26.1.53 >*— 1 


Fig. 10. Small central perforation. 30.9..11 Tympanoplasty Type 1; Ossic¬ 
ular chain Intact. Free skin-graft, overlapping. 30.1.33 New tympanic 
membrane mobile. 


If Types IV to V, as in fenestration, there are no such dif¬ 
ferences. Since in these types only sound protection is pres¬ 
ent, all the results can be called good which show a conductive 
loss of less than 30 db. All results of an audiological operation 
on which the conductive loss is greater than 30 db for the 
main area of speech, is theoretically to be regarded as unsatis¬ 
factory, even though the operation produced a definite increase 
in the hearing I believe that I gave you a theoretically well 
founded classification of our audiological operations 


In demonstrating the results of 400 tympanoplasties, I as! 
that you take into consideration the fact that therein ar 
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protection for the round window. In a small middle ear, built 
from the tubal corner, hypotympanum and round window 
niche, it is evidently quite often possible to increase the sound 
protection as compared with that provided by the normal 
drum if a dense scar is formed in the transplant which closes 
the reconstructed cavity. Still further increase in sound 
pressure difference between seala vestibuli and scala tym¬ 
pany may be obtained by sound reflection in the cavity to 
the fenestra ovalis or nor-ovalis. If in comparison to the “good” 
result in the last two types, the number of the “good” results 
in Types I to III is relatively small, we must take into con- 

dB C c cl c2 c3 c4 c5 c6 dB 
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Fig 12 10 11 55 Tympanoplasty Type III Defect of the membrana 

flaccida, pars tensa preserved, cholesteatoma in the attic, matrix enclos¬ 
ing the ossicles Bony bridge, incus and head of the malleus removed 
Ftee skin-graft 



V. Elisabeth 
19 years 

4.11.55 Jx—x 

3o.12.55 >X—X 


sideration that in many instances, especially in Type I, the 
air conduction curve, after healing, almost reaches the bone 
conduction curve, and only a conductive component of about 
5 db will be left, which does not happen in Types IV and V. We 
must also consider that although the possibility of restoration 
of the sound pressure transformation exists in most of the 
tympanoplasties, defects of the ossicula are always signs of a 
long lasting granulating disease of the mucosa on the prom¬ 
ontory and on the inner surface of the tympanic membrane. 
In this way the chances for the highest functional quality of 
the new middle ear are reduced. 
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In what manner do we have to plan and carry out the opera¬ 
tion if we want to do it according to those principles? It is 
the first law in a tympanoplasty, like all other audiological 
operations, to remove no element of the structure of the mid¬ 
dle ear before the whole middle ear has been examined with 
the operating microscope and the general plan of the opera¬ 
tion, namely the type of the tympanoplasty, has been estab¬ 
lished. Frequently it is impossible to determine the type of 
operation before one has actually started. Remnants of the 
tympanic membrane, adhesions and granulations prevent us 


dB C c cl c2 c3 c4 c5 c6 dB 
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3o years 
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27.11.54 >X- X 


Fig 13 2-11 54 Tympanoplasty Type IV Large cholesteatoma, total 

perforation, fetid suppuration, defect of the head of malleus of the Incus 
and of the crura stapedis footplate covered With epidermis Large 
fistula on the lateral semi-circular canal Round niche dissected out of 
granulations Free skin-graft 27 11 65 New tympanic membrane mobile 


from reviewing the whole mesolympanum through the audi¬ 
tory meatus, and also prevent us from determining the acous¬ 
tic functional ability of the two windows. The opening of the 
tube is often dosed and the patency of the tube, therefore, 
not demonstrable. The severity of the infection of the mucous 
membrane might show considerable variations; for instance, 
thez-e might be heavily granulating mucosa in the hypo and 
mesotympanum, whereas the antral mucosa might be almost 
without irritation or vice versa. For the microscopic exam¬ 
ination of the tympanic and retrotympanic cavities without 
even the most minimal interference with the functional struc- 
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tures of the middle ear I have established three control en¬ 
trances : 

1. Control of the antrum. 

2. The upper control of the middle ear. 

3. The lower control of the middle ear. 

For the control of the antrum I enlarge the bony auditory 
meatus a little bit backward and then open the antrum through 
a drill hole only closely behind a broad bridge which gives 
protection to the whole epitympanum and the ossicles. From 
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Fig 11 Otoscleiouis and central nerfoiationa 


Sch.Bilde 
42 years 
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brane 27 151 Tj mpanoplaaty Type V. Small cholesteatoma in the attic, 
bony bridge preset veil, fenestia in the semi-cii culai canal prep.ued Ft eo 
slun-graft 17 8 51 Fenestration Brotliei with success lenestiated for 
otosclerosis only 


here the pathological process in the antrum and also in the 
aditus ad antrum can be visualized. 

The upper control of the middle ear is done through the 
removal of Shrapnel’s membrane, which seals off the epitym¬ 
panum but does not participate in the transformation of the 
sound pressure. From here control of the incus and malleus 
can be accomplished, especially the control of the long proc¬ 
ess of the incus, which is easily destroyed by granulations 
from the oval window niche and from the epitympanum. The 
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operation can, therefore, be shortened if one examines at an 
early stage this weakest point on the ossicular chain. The 
stapes and oval window niche can also be reached from here. 
After removal of a small marginal portion of the bridge with 
i diamond burr, one can satisfactorily visualize the epitym- 
p mum and a small sac-like cholesteatoma in Prussak’s space 
.in be easily enucleated. 

In a larger cholesteatoma where the matrix is not yet at¬ 
tached to the whole attic and does not cover the ossicula but 
.-.till can be removed as a sac in toto, I cut through the bridge 
w ith the finishing bui-r either below the tegmen tympani or 
closely above the facial canal, depending upon the place where 
1 Ik cholesteatoma sac extends into the depth. In this manner 
tiie ossicula can be preserved under the protection of a large 
pan of the bridge. 

The lower control of the middle ear is known through my 
method of fenestration, because I never create a new window 
before I have microscopically controlled, with preservation 
of the whole middle ear, the tympanic cavity; and especially 
both labyrinthine windows. Close to the floor of the auditory 
meatus, between annulus osseus and the lateral semicircular 
canal, more precisely, between chorda tympani and nervus 
facialis below the tip of the short process of the incus, an 
opening into the sinus tympanic is established with the dia¬ 
mond burr which will lead in a typical manner directly to the 
stapedial tendon. After the enlargement of the opening, the 
oval niche and the hypotympanum to the round niche will 
come into view. On still further enlargement toward the floor 
of the auditory meatus even the membrane of the round win¬ 
dow can be identified on a view from behind and below. 

Entrance to the oval niche can be gained from this point 
to such an extent that with this approach the direct mobiliza¬ 
tion of the stapedial foot-plate, especially around the base of 
the anterior crus, can be carried out. In this manner we are 
able to prove the function of both windows, before the incus 
is r-emoved and possibly the crura of the stapes are infrac- 
tured. It is furthermore possible to smooth out, with a fine 
diamond burr, a round window niche which had been blocked 
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with connective tissue. Thereafter an implant serving as sub¬ 
stitute for the mucosa can be laid directly over the round 
window membrane. 

In large perforations of the drum with both window niches 
exposed to the direct view, not all these controls are, of course, 
necessary. If, however, the postei'ior part of the drum over 
both windows is preserved and contains a good layer of col¬ 
lagenous fiber, it is in my opinion not advisable to lift it out 
of the annulus. Through the perforation it has already lost 
some of its stiffness, and in this way it might suffer a further 
loss of its functional quality. 

I think that these operative controls are even then neces¬ 
sary when the chronic otitis shows findings which are most 
favorable for a tympanoplasty such as: central perforation; 
pars tensa well preserved; no discharge; mucous membrane 
of the middle ear, as far as visible, not irritated; good in¬ 
crease in the hearing ability even in the threshold audiogram 
by closure of the perforation through an artificial drum. The 
marked increase in hearing with an artificial drum is often 
not successful at the first attempt; but if we are successful 
at least once, it is evident that both labyrinthine windows are 
able to function properly. The lack of an increase in hearing 
after repeated attempts does not, however, prove that there 
is a fixation of one of the two windows; there could be a block¬ 
age of one of the window niches, or it could have different 
other causes. Even under the most favorable conditions of a 
central perforation one often finds on control of the sinus 
tympani, the round window niche or the epitympanum loose 
granulations which completely fill up these narrow spaces. I 
have observed young patients for many years, before the oper¬ 
ation, who had first a very good hearing gain on closure of 
a perforation which later on decreased. On operation a pro¬ 
gressive scarring of such granulations could be seen. Through 
an operation which solely closes the perforation (myringo¬ 
plasty) one can easily get a good initial result; but there is 
great danger that after several years, with progressive scar¬ 
ring, the hearing ability will go down, below the preoperative 
level. A revision of the first operation is less likely to sue- 
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ceed, because extensive masses of scar tissue must be re¬ 
moved and large areas of the bony wall will be without a 
mucosal lining. Myringoplasty with Thiersch grafts were 
tried 70 years ago by Berthold and Tangemann, but were 
abandoned. 

The results in the different types of cases indicate that the 
theoretical considerations regarding the audiology of these 
operations are correct. We shall now see a sample of each of 
these different forms (see Figs. 11,12, 13, 14). 

The theory and practice of these operations which show a 
great variation I could only briefly demonstrate. They can 
only be done under the microscope and they are very strenuous 
and time consuming; but all this is worthwhile, because a defi¬ 
nite healing of the chronic otitis media and a large percentage 
of good functional results can be achieved. 1 believe that all 
audiological operations are interrelated: fenestration, mobi¬ 
lization and tympanoplasty in chronic otitis media, and in ad¬ 
hesive changes after middle ear infection; malformations of 
tile middle ear and atresia of the external auditory meatus be¬ 
long to the same group of cases., On this occasion the opera¬ 
tion for the middle ear follows the same principles as the 
tympanoplasty; with a movable stapes a columella-effect 
might be advisable and with ankylosed stapes, a fenestration. 


SIXTH INTERNATIONAL CONGRESS ON 
OTOLARYNGOLOGY. 

The deadline for submitting titles of papers and films for 
presentation at the Sixth International Congress of Otolaryn¬ 
gology is Oct. 1, 1956. Requests for places on the scientific 
program must be received before that date together with an 
800-word abstract of the paper. Applications and abstracts 
should be sent air mail to the General Secretary, 700 N. 
Michigan Ave., Chicago 11, Ill., U. S. A. 


“SICK PEOPLE IN A TROUBLED WORLD.” 


Howard A. Rusk, M.D./f (By Invitation) 

New York, N. Y. 

I would like to first discuss briefly rehabilitation in general 
and then talk about some of our mutual interests. Rehabilita¬ 
tion has really become a $64,000 word. It means so many 
things today that it means very little. It may be used in 
discussing a program for the economic recovery of a country, 
a business; it may mean the bringing back to optimum of a 
severely disabled individual. In our own department we call 
rehabilitation the third phase of medical care, the first phase 
obviously being prevention; the second definitive medical and 
surgical care, and the third phase is that which happens to the 
individual after the stitches are out and the fever is down. 

I would like to outline for you briefly the problem that you 
and all of us in the health services have had a great part in 
creating. Along with improved knowledge of nutrition and a 
better standard of living, we have raised the age expectancy 
in this country from 46 at the turn of the century to, as of 
last month, the Biblical three score and ten for the first time 
in the history of the world. This has created a problem; it 
means that today in the United States we have 14,250,000 
beyond the age of 65. By 1980 with our present medical 
knowledge alone they will exceed 20,000,000. Of this 14,- 
000,000 or more, one-third have no income at all. One-third 
have less than $500 a year, and of the remaining one-third, 
50 per cent are self-employed. A man today of 65 has a life 
expectancy of just over 15 years; a woman 17.6 years. This 
has created a special problem best summarized in a sentence 
by George Morris Piersol some years ago, when he said, “We 
have added years to life; it is also our responsibility to add 
.life to years.” The first problem, therefore, is that of retire¬ 
ment. 


* Picscnted at the Sixtieth Annutl Meeting of the Amci lean Laiymtolojtltnl, 
Rhinologicil and Otolottlcal Society, Inc, Montreal, Canad i, May 1*», l'JBG 
t A verbatim truisciipt of an extemporaneous address 
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Everyone knows that age is physiological and not chrono¬ 
logical, that some are old at 50 and others are young at 80. 
By the willy-nilly employment of the retirement practice that 
is currently in vogue, I feel that we are wasting the most 
precious human resource that we have. That resource is 
wisdom! People are not born wise; you may be born brilliant, 
but wisdom comes only with experience and experience comes 
only with time. 

I wonder how world history would have been written had 
this retirement policy been adhered to. It would have meant 
that Winston Churchill would have retired a year before the 
Battle of Britain; that Mr. Baruch would have retired 21 years 
ago, before the rubber program and before the atomic energy 
program, and we would have lost all of those years of his wise 
counsel. 

I, for one, feel that because we in medicine have taken the 
leadership in prolonging life, we also must provide leadership 
in meeting this problem; and I think that any country which 
can solve the mysteries of electronics, radar and atomic fission 
can certainly put the pieces together to know who should 
continue to work without detriment to his own health or 
danger to his fellows. Industry is certainly able to know who 
can continue to work and be valuable as a producer. This is 
the No. 1 problem that we face. 

Second, we have all of the problems of disabilities that come 
with an aging population. We became tremendously disturbed 
in this country about the problems of infectious disease and 
have done something about it. 

In an epidemic of polio we have, I think, approximately 
52,000 cases. Today in America, not including Canada, we 
have 1,500,000 individuals who have had strokes of apoplexy. 
In the past they were felt to be hopeless; they are not hopeless 
at all. Winston Churchill again is a good example. 

We just finished an anlysis of our first 1000 at Bellevue. 
The average age was 63. The average time from stroke to 
beginning training, nine months. The average training time 
seven weeks; 900 of the 1,000 we were able to .train to the 
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point where they could meet all the needs of daily living and 
ambulate and live non-institutional lives, and 400 went back 
to some kind of gainful work. 

In this third phase of medicine every time we make medical 
advancement we compound the felony, as far as we in rehabili¬ 
tation are concerned, because people stay older longer to get all 
the disabilities that come with age. I think, too, that this 
realization brings a new and very basic concept which, I 
believe, that we in medicine have failed to remember, just as 
the general population has failed to remember. Not for hun¬ 
dreds of years has society paid for strength. It pays only for 
two things: the skill in your hands and what you have in 
your head; but if you are honest and let your subconscious 
reflection prevail, physical perfection and ability will seem 
synonymous. 

The average person uses only 25 per cent of his physical 
capacity in daily living, but the reason we can do a pretty 
good job in the practice of medicine is because nature has 
given mankind such terrific powers of healing and of physical 
compensation. The blind man sees with his sense of touch 
and with his sensitized hearing. Put that man in a job where 
he can use those overdeveloped senses, and every experiment 
has shown that he will outproduce the normal man from 20 
to 30 per cent. Put the pai'aplegics at a bench job where they 
can use the hypertrophied muscles in the upper arms and 
shoulders, and they will kill the ordinary worker doing the 
same job and outproduce him every day in the week, because 
they are working with hypertrophied muscles. 

I will give you an illustration of just how easy it is to 
forget. About four years ago I was at a meeting in a western 
city and had a call from a young woman physician. She asked 
whether she could see me. “Certainly! Would you like to 
come by the hotel?” 

"I am a paraplegic in the hospital,” she said. “It is impos¬ 
sible, but you are speaking at the hospital tonight. Can I see 
you after the meeting?” 


I said, “Certainly.” 
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“You will recognize me. I am a paraplegic. I am in a wheel 

hair." 


Her story was this: She was 32 years old, had five years 
•aining in medicine, neurology, psychiatry at Bellevue, had 
me back to her home city, was instructor in medical school, 
nd was assistant to the leading psychiatrist in this city, 
ourteen months previously a psychotic policeman had come 



With advice ot Work sunpUftcatum and home management, many women, 
e&pite severe disabilities, can assume their roles as homemakers 


rto her office looking for the boss. Not finding him there he 
ad pulled out a gun and shot this girl five times. One bullet 
consented the cord at T-10. The intestines were punctured 
a dozens of places; also a bullet wound through the liver and 
ne in the right thorax. She had magnificent treatment; other- 
rise she would not have survived. The internist took care of 
he antibiotics, the blood, the electrolytes and the fluid; and 
he genera! surgeon sewed up the rents in her intestinal tract 
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and stopped the bleeding: in the liver. The neurosurgeon did 
a laminectomy. The surgeon stopped the bleeding in the chest. 
This was 14 months ago, and this was the first night she had 
worn a dress. 

I said, “What is your treatment?” 

“Massage to the lower extremities 20 minutes three times a 
week.” 

I said, “Are you practicing medicine?” 

She looked at me like I was crazy. “My surgeon said to me, 
'let’s face it; you are all washed up as far as medicine is 
concerned.' One day one of my colleagues came by and said, 
‘Why don’t you come down to the clinic on my day? You are 
perfectly capable of filling out X-ray requisitions.’ ” 

I said, “I’ve learned something. I always thought you prac¬ 
ticed medicine with a trained mind, dedicated heart, eyes, ears, 
your hands, personality and your voice. All of those things 
you have. I didn’t know that feet were a necessity.” 

She smiled wanly and said, “I don’t know what I am going 
to do. I have a $70 month pension, a two-year-old baby; my 
husband has left me and I owe $3,000 for a hospital bill.” I 
said, “Certainly something can and will be done.” 

I went home the next day and worried about this girl all 
weekend, and Monday afternoon called her and asked her 
when she was coming to New York to take her new job. 

She said, “What job?” 

“You have just been given a two-year appointment as assist¬ 
ant resident on the rehabilitation service.” 

She said, “When do you want me? Mind you, I have never 
been out of the hospital.” 

I said, “When convenient.” 

In 48 hours she arrived. We did not put her in the hospital. 
We put her in the residents’ quarters, and placed her in the 
training program, training herself half a day and seeing 
patients half a day. That was the 25th of March, 1951. 
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On Labor Day she walked on her braces and crutches to a 
taxi, went to the airport, walked up the ramp, flew back, and 
spent two weeks with her child. She finished training, qualified 
for the Boards, took her examination and finished in the upper 
10 per cent, and that young woman now is the Acting Chief 
ut the Rehabilitation Service on the Neurological Service in 
tl.e National Institutes of Health. At home in a great medical 
center, one of her own faculty forgot what was needed in the 
practice of medicine. Now that girl is a better doctor in this 
field than any whole person can ever be, because she will teach 
both by precept and by example. 

What is this rehabilitation service? What do you do? It 
is very simple. Our concept is that we are a service department 
like the laboratory and the X-ray, and in the definitive stage 
of medical care, we can act in a consultant capacity. . 

At Bellevue, for example, we see all elective amputations 
before the member is amputated. We tell the individual why 
he cannot keep the stump on the pillow, and the exercise he 
needs to prevent the flexion contractures. We tell him what an 
artificial limb is, how much it costs and how long it takes to 
get it; that he has to be trained to use it, and often we will 
bring an amputee with us to demonstrate. In the older 
age group, with poor balance and a problem in the other 
leg, or a cardiac problem, we will begin to discourage him on 
a prosthesis even before he is operated upon, and tell him 
what he can do in a wheel chair. 

When training becomes primary and definitive care secon¬ 
dary, then we like to accept primary responsibility. Patients 
come to us; we are a professional service and not a technical 
service. We reserve the right, as you do, to examine the 
patients referred to you and either agree or disagree with 
the diagnosis, and that we do. 

To show you the need of this particular phase I will cite 
briefly a case that came to us two years ago. A young man 
who had been in a terrific automobile accident with severe 
brain injury, unconscious nine months, tube fed, three crani¬ 
otomies, contusions of the brain, and when he finally woke up 
he had a severe cerebral ataxia and a terrific speech defect. 
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You know the brain syndrome and how difficult and discour¬ 
aging it is to treat, probably one of the most difficult that we 
see in adults. He finally got on his feet. He was sent as an 
ambulatory patient to a training center in the city in which 
he lived; 12-pound leads were put on each shoe and wrist leads 
to try to decrease the ataxic movements. He went into speech 
therapy, but his mother complained bitterly that this boy 



Such simple things as getting from the wheel-chair to the bed are the founda¬ 
tions of self-sulllciency for the severely disabled. 


wasn’t getting along in speech, and the reason he could not 
speak was that he was dyspneic, and something had to be 
done. They were told over and-over again that this was a 
severe injury, that it took a long time and that they must not 
be impatient. 

When the Fellow on our i*ehabi!itation service did the orig¬ 
inal examination, he was interested to note that this boy had a 
dextrocardia. He was also interested to note there were more 
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intestinal than breath sounds in the left thoracic area, and a 
barium swallow showed about two-thirds of the intestinal 
tract in the left pleural cavity. Walking with 12-pound leads 
is not specific for diaphragmatic hernia. 

He was sent back to the sux-geon, who closed the rent, and 
trangely enough the boy could speak a great deal better. 
This is the first phase of treatment; then we do a careful 
muscle study; range of motion and definitive muscle examin¬ 
ation, but the heart of our progx'am is simple. We test for 
137 inherent needs in daily living, things that you do evei-y 
day subconsciously. The following questions are asked: Can 
you brush your teeth; can you comb your hair; can you feed 
yourself; can you dress yourself; can you turn from side 
to side in bed; can you put on your own braces; can you get 
from bed to wheel chair; from wheel chair to toilet; fx'om 
wheel chair to bath tub; from bath tub to wheel chair? If 
you walk, can you step up and down the curb? (If you 
cannot, walking does you vei-y little good.) 

About five years ago, Dr. George G. Deaver, my associate at 
New York University, reviewed 500 cases of polio, 16 yeai's or 
oldex - , which had the disease five yeai-s or longer and were 
confined to their homes, to ascertain why. He found 70 that 
with adequate training would not need to be thus confined. 

The fii’st girl we brought in was 28, had polio when two. 
She was a quadripai'etic, she had had 26 assorted surgical 
px-ocedui'es, six spinal fusions, could walk only with a 
crab-like gait on crutches, and could not get up and down a 
cui'b. She had had a home teachei-, learned to type, and could 
type 30 words a minute accurately. This did not help hex', as 
she could not go out, nor could she get up and down the cui'b 
to cross the street. It took seven months to teach her a tech¬ 
nique by which she could get up a curb by swinging the leg 
back, catching the heel and turning a certain way. I happened 
to be in the gym the day she made it the first time. The patient 
screamed like a cheering section of the football game. Once 
she learned the trick she did it a dozen times the fii'st day, 25 
the second and 50 the third. That was Friday; she went 
home on Monday and took a full time job at the switchboard at 
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Bellevue; that was five years ago, and she has never been late 
a morning; never missed a day. She waited 26 years, because 
there was an eight-inch wall around her house. 

I tell the story because it exemplifies the necessity for atten¬ 
tion to detail and this is the principal factor in the training 
program for rehabilitation. 



Wherever possible group instruction and tiaintng is given at the Institute of 
Physical Tvledicine and Rehabilitation. 


Then our patients are psychologically screened, and have an 
interview with our vocational counsellor. We begin to talk 
about work as soon as we see the patient, and then the patient 
comes before the whole staff. The program is planned, and 
these individuals go back to school under a planned program, 
going to class five hours a day. 

Hemiplegia is the most common disability we see. The 
average training time of hemiplegia is six weeks. The 
most difficult problem in training the hemiplegic which 
you see is aphasia. About 40 per cent of the patients we see 
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are aphasic. We have learned a number of simple things about 
the problem of aphasia and not too much about the long tedious 
training. 

In the first place in this country we have fewer speech 
therapists than any of the other co-professional person¬ 
nel. I should say that if every school that has a class of 
speech therapists doubled its class every year for the next ten 
years there would still be too few speech therapists. 

The first thing that must be done for the aphasic is that he 
must be assured that he can be helped. We have seen patients 
who have been in the most absolute agony for two to four 
months because of aphasia. Nobody had taken the time to 
explain this simple thing. 

It takes careful evaluation by a trained person to know the 
type. Unfortunately, most of those we see are mixed, and 
it takes continuous training over a considerable period of time. 
Let me suggest one thing in the treatment of aphasia: Do not 
be too positive in your prognosis, because when the edema 
subsides in the healing area about eight weeks after the 
original cerebral insult, the outlook and prognosis often change 
totally. The same is true for the diagnosis of organic brain 
damage in the hemiplegic patient, because until this first acute 
phase is over, you cannot tell how much the patient will be 
able to do. 

Paraplegics have been a very interesting group with us, 
and we have now seen nearly a thousand. The program started 
in the services during the war. In World War I we had 400 
paraplegics; they were no problem then, because one-third 
never got back to this country. Among those who did return 
another third did not survive 60 days. The mortality was 
more than 30 per cent in the first year. There are only two 
living today from World War I that I have been able to find, 
and they were not total, but partial. 

In this last war from combat we had 2500. They were a 
real problem. This time knew about urology and nutrition and 
the management of decubitus ulcers and we had antibiotics. 
They did not die. They were young men who had given the 



1104 


RUSK: SICK PEOPLE IN A TROUBLED WORLD. 



It is difficult if not impossible for the non disabled to understand the emotional 
satisfaction which conies to the paraplegia the first time he stands again 


best of themselves to the country. They had strong arms and 
good minds. They wanted to live the best lives possible 
with what they had left. 

I can say that the dynamic program in the VA hospitals 
is magnificent. 

Out of the original 2500, 1763 today are living in their own 
homes, driving their own cars and 80 per cent of that group 
are either at school or in some kind of job. 
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It might interest you to know, however, that the case load 
in VA hospitals has not decreased by a single case. For every 
paraplegic who has gotten out, another from the casualties of 
civilian life has taken his place. This is a hard lesson to learn. 

In the early days after the war we all thought about disabil¬ 
ity in terms of the veterans. The veterans are a drop in the 
bucket. The first ten days on the Normandy beachheads we 
lost 11,000 men killed and wounded. In the same ten days we 
had 26,000 civilians killed and disabled on the highways alone, 
and that was with gas rationing. The three days of the 
bloodiest fighting of the war were the three days at Iwo Jima. 
We have four times as many individuals killed or wounded by 
farm accidents alone each year in this country as were lost 
at Iwo Jima. I think the general figure now is ten to one. 

The average training time for the clean paraplegic, T-10 
or below, is 120 days. I say “clean" because it takes us twice 
as long to clear up the complications due to faulty early man¬ 
agement, bed sores, kidney complications and contractions, all 
of which can be prevented, than it does to train the patient. 

We have to change our thinking about the moving of these 
patients. We have seen nine patients in the last two years in 
whom we were perfectly sure that the cord was not transected 
by the accident but by the moving of the patient; because the 
textbook says that these patients should be moved in hyper¬ 
extension. You do not know how these patients should be 
moved until you see the position of the fracture; therefore, 
they should be moved on a hard surface in a neutral position. 

One of the most poignant stories I ever heard was one of a 
young Naval aviator who crashed the plane. He was able to 
crawl away while it burned. He had sensation and motion 
in his feet. He was picked up by the aid men who had read 
the book and who forced him into hyperextension. On the 
15-minute ride to the hospital his legs went to sleep. When 
he arrived he was paralyzed; his cord had been transected 
en route. 

The children’s program is a particularly interesting one. 
Here, too, we have brought it on ourselves, because the children 
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who formerly would have died, do not die today. We just 
finished an interesting series of spina bifida, and I think that 
every one who remembers the pre-antibiotic days, recalls an 
experience with this tragedy of the obstetrical ward. When 
the spina bifida child was born, you had to tell the parents 
this horrible thing, and the child was kept in the hospital. 
You and I knew that soon the child would turn, break the sac, 
get excoriations and ascending meningitis, and we would 
work vigorously together. We remember the days when you 
put urethral catheters in the spinal canal and washed it out 
with mercurochrome and anything we could lay our hands on. 
None of the spinal bifida cases ever recovered, and we felt 
relieved, and so did the family; but they no longer die. They 
live as paraplegics, and more than 80 per cent of them have 
good minds and strong hands and feel that they have a right to 
live the best life they can with what they have left. 

We have just run our first series of 50, all types, and 35 are 
back in school. More than 80 per cent have bladder and bowel 
automaticity. Once braced and on their feet, they start to 
grow. 

These are little children who will make their places in the 
world, because their life will depend upon the capabilities of 
their hands and their heads. Although they cannot run so 
fast, in some ways they have an advantage over normal 
children. 

We have as consultants all of the specialties in medicine 
and one of the most valuable is the otolaryngologist. We could 
not make definitive diagnoses of speech disorders without you. 
Every child that comes on our service has a screening test for 
hearing acuity. We have a boy in the institute now who has 
spent eight years in an institution for the feebleminded, when 
he was only deaf. Once he was properly fitted with a hearing 
aid and began to learn lip reading his retested IQ was just 
double that of the original. It was a tragedy that he had to 
spend eight years before this simple test was done. 

We saw a patient recently who had had an ascending viral 
meningitis who was diagnosed as aphasic, because they did 
not have a good otolaryngologist to examine and find there 
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was because no otolai-yngological examination had been made 
which would have disclosed a muscular paralysis. With 
simple muscular exercise and chewing gum, this woman is 
speaking audibly and quite well in less than 10 days. She 
learned to walk also, for she had a hemiplegia, and her total 
training time in the hospital was less than five weeks. 

I believe that you have a problem in your profession, just 
as we have in general medicine. They say as far as those of us 
in internal medicine are concerned, between 80 and 90 per 
cent of all the patients that come to the internist's office are 
not problems of organic disease, certainly not acute infectious 
disease, but problems in the chronic disease field or in the 
psychosomatic field. 

I say to our freshman class every year, if in all the time you 
spend with us you get only one thing, I will say your time has 
been well spent, and that one thing is this: If you can get the 
same inner satisfaction out of taking an old hemiplegic out of 
a wet bed, teach him to walk, dress and feed himself, talk, be 
dry, and to live outside the hospital and to get something out 
of his life if you can feel the same way inside as you now feel 
out of making a diagnosis of histoplasmosis or Itala-Azar, 
which you may or may not see in a medical lifetime, then your 
life is well spent, because these are the patients that you are 
going to see in practice. 

If you do not know how to manage a hemiplegic, you will be 
a “barbital-potassium iodide" doctor. I speak feelingly because 
I was one for a long time; 17 years in internal medicine. I 
knew how insecure I felt when my hemiplegics came in. I 
had a technique. I put the blood pressure cuff on. They wanted 
to talk. I did not have time to talk. I had to take the blood 
pressure. If they talked I did not hear them. Before they had 
a chance to talk I would say “You are doing fine,” and I would 
give them a mild sedative and hope they did not come back for 
a long time because I felt insecure. 

I believe that you have the the same situation, in that your 
problems have changed with the antibiotics, and the young 
men coming along in your field are going to have to get the 
same inner satisfaction out of caring for the cerebral palsy 
child who has a problem in speech and hearing and also the 
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Ninety per cent of all hemiplegia patients can be retrained to perform all of 
the activities of dally living 


old people. If young men can feel the same about their prob¬ 
lems as they clid in their younger days about a fresh, acute 
mastoid as a life saving, dramatic procedure then their pro¬ 
fessional experience is going to be richer and more profitable 
to their patients. These are the kind of patients that they are 
going to see. 

I am frequently asked how much of rehabilitation is physical 
and how much is emotional? I always answer the question 
the same way. If you do a day’s work, how much do you do 
with your right hand and how much with your left? In the 
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first place, it depends upon whether you are right or left 
handed; second, it depends upon what kind of a job you have. 
If you know both of those factors at the end of the day you 
cannot tell. It is total. 

We did a three-year follow-up on 146 patients who had been 
through our program in the early days, and we found that 55 
per cent of them had had real emotional problems. Some of 
these problems we met, and some we failed to meet. I think 
we are meeting practically all of them now. It is silly to teach 
these persons to crutch-walk if they are not to go out of doors. 
The push has to be the satisfaction. It has to be the vocational, 
medical, physical, emotional; total. 

We have here not only a medical problem but also an eco¬ 
nomic problem. If we do not do something about meeting-this 
problem, by 1980, for every ablebodied worker in the United 
States there will be one individual beyond the age of 65, one 
chronically ill or one physically disabled worker, in addition to 
his dependent family. The economists tell us that the present 
situation is economically unfeasible. 

We have a special responsibility in medicine and a special 
opportunity as well, for we have a tool in medicine, and es¬ 
pecially in the programs for disabled people, that can build 
a firm foundation for international understanding. If we 
do not have that we cannot have peace. 

My interest in this program began in 1949 during a mission 
to Poland. I went three weeks after Mr. Field disappeared 
at the airport, a very disconcerting time. I was sent by the 
United Nations as a consultant to help Poland set up a re¬ 
habilitation program. Poland was on her knees then; Warsaw 
was more rubble than city; the people were hungry, cold and 
bitter, and in a desperate situation. 

When I left I thanked the Minister of Labor but he said, 
“Thank you for this mission. This has been a good mission. 
Not only have we learned something to help us with our 
disabled, but more than that we have learned that Poland 
and the United States have many common problems.” He said, 
“You know, if we could just work on these together, one day 



1110 


RUSK: SICK PEOPLE IN A TROUBLED WORLD. 


maybe we could understand each other well enough to live in 
peace together in the world. That has to be our objective.” 

I 6aid, “Those words were worth the mission to me; will you 
put them into writing?” 

He said, “You will have them before you leave.” As the 
train pulled out of this rubble pile, which was a station, a man 
in a greenish black suit stepped out from behind the rubble 
and handed me an envelope. 

The doctor who took me about on that mission was the 
professor of Orthopedics of the University of Posnan, a 
distinguished physician. I remember the first morning that 
we went into his study. It was cold; they turn the heat on 
there by the calendar, not by the temperature, and we had a 
cup of tea. Thei-e was a magnificent portrait of a young 
physician on the wall, black hair, long white coat, stethoscope 
in his pocket. I said, “Prof. Dega, that is a wonderful looking 
young doctor. I hope I get to meet him.” 

He said, “ You won’t meet him; he is dead. He was in 
Warsaw during the uprising, and there was a child in the 
ghetto who got acute osteomyelitis in the late afternoon. Word 
came to this young physician through the underground. He 
knew that if the child was not operated upon that night, it 
would not survive. He went into the ghetto, and in the midst 
of the operation the Nazis came with machine guns and killed 
him, the patient, and everyone in the operating room.” 

Prof. Dega came to two meetings recently, the Inter¬ 
national Poliomyelitis Congress in Rome and International 
Society for the Welfare of the Cripples' Meeting in The Hague. 
Day before yesterday I received an official request from the 
Government of Poland applying for membership in the Inter¬ 
national Society for the Welfare of Cripples. 

I have seen this happen in Israel, Greece, Korea, and all over 
the world in medicine. We have a common language. Osier 
said it simply in his early days of writing: “Medicine knows 
no nor has it ever known an international boundary.” If a 
man’s legs are off or if he is deaf or blind, the basic problem 
is the same regardless of his religion, politics, color, geographic 
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Good fitting and sound training in the use of prostheses are as important as 
the prosthesis itself 


ougin ” I have nevei found any place m the world that you 
could not talk about these problems on common giound 

I feel that we have not done enough throughout the world 
m this piogiam We have spent millions of dollais in oui 
aid piogiams, and I am afiaid that sometimes we have for¬ 
gotten people. 

I lan acioss a little note m a medical journal last week that 
put this m high focus to me A little hospital medical society 
m Gieat Butam sent to the medical school m Afghanistan 
four boxes of pathological slides. They were so excited about 
































































































































































SIXTH INTERNATIONAL CONGRESS OF 
OTOLARYNGOLOGY. 

The meeting dates of the Sixth International Congress of 
Otolaryngology are again emphasized as May 5th through 
May 10th, 1957. The scientific program for the Plenary Ses¬ 
sions is now complete and is as follows: 

CHRONIC SUPPURATION OP THE TEMPORAL BONE. 

OPENERS: Marcus Diamant, Central County Hospital, Halm- 
stad, Sweden—Anatomical Etiological Factors in Chronic 
Middle Ear Discharge. 

Luzius Riiedi, Zurich, Switzerland—Pathogenesis and Treat¬ 
ment of Cholesteatoma in Chronic Suppuration of the Tem¬ 
poral Bone. 

Horst Wullstein, Director, Otolaryngological Clinic, Univer¬ 
sity of Wurzburg, Germany—Surgical Repair for Improve¬ 
ment of Hearing in Chronic Otitis Media. 

Discussers: A. Tumarkin, Liverpool, England; Juan Man¬ 
uel Tato, Buenos Aires, Argentina; T. E. Cawthorne, London, 
England; Fritz Zollner, Freiburg, Germany. 

COLLAGEN DISORDERS OP THE RESPIRATORY TRACT. 

Openers: Hans Selye, Director, Institute of Experimental 
Medicine and Surgery, University of Montreal, Faculty of 
Medicine, Montreal, Canada. 

Introduction: 

Michele Arslan, Padua, Italy—The Upper Respiratory 
Tract. 

Leslie Gay, Physician-in-Charge, Allergy Clinic, The Johns 
Hopkins Hospital, Baltimore, U. S. A.—The Lower Respira¬ 
tory Tract. 

Discussers: Victor E. Negus, London, England; Branimir 
Gusic, Zagreb, Yugoslavia; Aubrey G. Rawlins, San Fran¬ 
cisco, U. S. A.; Henry L. Williams, Rochester, Minn., U. S. A. 
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PAPILLOMA OF THE LARYNX. 

Openers: Jo Ono, Tokyo, Japan—Etiology. 

Plinio de Mattos Barretto, Faculty of Medicine, University 
of Sao Paulo, Brazil. 

Diagnosis: 

F. C. W. Capps, London, England—Therapy. 

Discussers: C. A. Hamberger, Goteborg, Sweden; Pedro 
Hernandez Gonzalo, Havana, Cuba; Eelco Huizinga, Gronin¬ 
gen, Netherlands; Albert von Riccabona, Vienna, Austria. 

Applications to present voluntary papers are being received 
regularly and anyone wishing to present such a paper should 
make known his intentions prior to the deadline of Oct. 1, 
1956. 

The motion picture sessions, as well as the scientific ex¬ 
hibits, will prove to be outstanding in every respect. It is es¬ 
sential that anyone wishing to present an exhibit should make 
his intentions known immediately, as the final date for con¬ 
sideration is Aug. 1, 1956; applications to present motion pic¬ 
ture films should be sent in before Oct. 1, 1956. Anyone plan¬ 
ning to attend the Congress and who has not yet registered 
should do so immediately in order to obtain hotel registration 
priority. 

For more detailed information pertaining to the Sixth In¬ 
ternational Congress please communicate with the General 
Secretary, 700 N. Michigan Ave., Chicago 11, Ill., U. S. A. 
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\MERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 
SOCIETY, INC. 

’resident Dr. Percy Ireland, Toronto, Canada 
President-Elect* Dr Lewis T. Morrison 

Secretary. Dr. C. Stewart Nash, 277 Alexander St, Rochester, N. Y. 
Meeting Statler Hotel, Washington, D. C, May 1957. 

AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY. 

Chairman: John R. Lindsay, M.D., Chicago, Ill. 

/Ice-Chairman: James W. McLaurin, M.D., Baton Rouge, La. 

Secretary* Hugh A. Kuhn, M.D., Hammond, Ind. 

Representative to Scientilic Exhibit: Walter Heck, M.D., San Francisco, 
Calif. 

lection Delegate: Gordon Harkness, M.D., Davenport, Iowa. 

Alternate Delegate: Dean Lierle, M.D., Iowa City, Iowa. 

AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY. 

’resident: Dr. Algernon B. Reese, 73 East 71st St., New York 21, N. Y. 
Executive Secretary: Dr. William L. Benedict, Mayo Clinic, Rochester, 
Mtnn 

AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION, 
’resident Dr. Clarence W Engle, 2323 Prospect Ave, Cleveland, Ohio. 
iecretary. Dr. F. Johnson Putney, 1719 Rittenhouse Square, Philadel¬ 
phia, Pa. 

leetnig Mark Hopkins Hotel, San Francisco, Calif, May 21-23, 1957. 

AMERICAN BOARD OF OTOLARYNGOLOGY, 
leeting. Palmer Ho 'se, Chicago, III., October 8-11, 1956. 
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THE AMERICAN RHINOLOGIC SOCIETY 

President: Dr. Ralph H. Riggs, 1513 Line Ave., Shreveport, La. 
Secretary: Dr. James Chessen, 1829 High St., Denver, Colo. 

Annual Clinical Session: Illinois Masonic Hospital, Chicago, Illinois, 
October, 1956. 

Annual Meeting: Palmer House, Chicago, Illinois, October, 1956. 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY. 

President: Dr. D. M. Lierle, University Hospital, Iowa City, Iowa. 
Secretary-Treasurer: Dr. Michael H. Barone, 468 Delaware Ave., Buffalo 
2, N. Y. 

Meeting: Palmer House, Chicago, Ill., October, 1956. 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY. 

President: Dr. Joseph Gilbert, 111 E. 61st St., New York, N. Y. 
Vice-President: Dr. Kenneth Hinderer, 402 Medical Arts Bldg., Pitts¬ 
burgh, Pa. 

Secretary: Dr. Louis Joel Pelt, 66 Park Ave., New York 16, N. Y. 
Treasurer: Dr. Armand L. Caron, 36 Pleasant St., Worchester, Mass. 


PAN AMERICAN ASSOCIATION OF OTO-R HI NO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY. 

President: Dr. Jose Gros, Havana, Cuba. 

Executive Secretary: Dr. Chevalier L. Jackson, 3401 N. Broad St., Phila¬ 
delphia 40, Pa., U. S. A. 

Meeting: Sixth Pan American Congress of Oto-Rhino-Laryngology and 
Broncho-Esophagology. 

Time and Place: Brazil, 195S or 1959. 


SIXTH INTERNATIONAL CONGRESS OF OTOLARYNGOLOGY 

President: Dr. Arthur W. Proetz, Beaumont Bldg., St. Louis, Mo. 
General Secretary: Dr. Paul Holinger, 700 No. Michigan Ave., Chicago 
(11). Ill. 

Meeting: Statler Hotel, Washington, D. C„ May 5-10, 1957. 


THE PHILADELPHIA LARYNGOLOGICAL SOCIETY. 
President: Dr. William J. Hitschler. 

Vice-President: Dr. Chevalier L. Jackson. 

Treasurer: Dr. John J. O'Keefe. 

Secretary: Dr. Joseph P. Atkins. 

Historian: Dr. Herman B. Cohen. 

Executive Committee: Dr. Thomas F. Furlong, Jr., Dr. William A. Lell, 
Dr. Harry P. Schenck, Dr. Benjamin H. Shuster, ex-offlclo. 


BALTIMORE NOSE AND THROAT SOCIETY 
Chairman: Dr. Walter E. Loch, 1039 No. Calvert St., Baltimore, Maryland. 
Secretary-Treasurer: Dr. Theodore A. Schwartz. 

CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY. 

President: Dr. Raymond Kerwin, 310 So. Michigan Ave., Chicago, Ill. 
Vice-President: Dr. Frank Wojnialc, 6132 So. Kedzie Ave., Chicago, Ill. 
Secretary-Treasurer: Dr. Stanton A. Friedberg, 122 So. Michigan Ave., 
Chicago, Ill. 

Meeting: First Monday of each Month, October through May. 
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OTOSCLEROSIS STUDY GROUP. 

President Or Gordon D Hoople, 1100 East Genesee St, Syracuse, N Y 
Secretary Dr Lawrence R Boies, University Hospital, Minneapolis 14, 
Minn 

Meeting Palmer House, Chicago, III, October, 1956 

CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President* Dr G C Otrfch, Belleville, III 
President Elect Dr. Phil R McGrath, Peoria, 111 
Secretary Treasurer Dr Alfred G Schultz, Jacksonville, Ill 

MISSISSIPPI VALLEY MEDICAL SOCIETY 

Piesldent. Dr. Arthur S Brl3tow, Princeton, Mo 

Secretary Treasurer Dr Harold Swanberg Quincy, Ill 

Assistant Secretary Treasurer Dr Jacob E Reisch, Springfield, Ill 

THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 

Chairman Dr J L Levine 
Vice Chairman Dr Russell Page 
Secretary Dr James J McFarland 
Treasurer Dr Edward M O'Brien 

Meetings are held the second Tuesday of September, November, January, 
March and May, at 6 30 P M 
t»lace Army and Navy Club, Washington D l 

SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Chairman Dr Frederick A Holden, Medical Arts Building, Baltimore 1, 
Maryland 

Chairman Elect Dr Sherman B Forbes, 706 tranklin Street Tampa a, 
Florida 

Vice-Chairman Dr William J G Davis, 1632 K Street, N W, Washing 
ton 6, D C. 

Secretary Dr G Slaughter Fits Hugh, 104 Bast market Street, Charlottes 
ville, Virginia 

THE VIRGINIA SOCIETY OF OPHTHALMOLOUr 
AND OTOLARYNGOLOGY. 

President Dr Howard L Mitchell Lexington, va 

President Elect Dr L Benjamin Sheppard, 301 Medical Arts Building, 
Richmond 19, Va. 

Vice President Dr Edgar Childrey, Jr, Professional Building, Richmond, 
Va 

Secretary-Treasurer Dr Maynard P Smith bbu professional Building, 
Richmond, Va. 

Annual Meeting 

WEST VIRGINIA ACADEMY OF OPH I hauMOLOLY 
AND OTOLARYNGOLOGY 

President Dr James K Stewart, Wheeling, W Va 
Secretary Treasurer Dr Frederick C Reel, Charleston, W Va 

THE LOUISIANA MISSISSIPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY. 

President Dr W L Hughes, Lamar Life Bldg, Jackson, Miss 
Vice-President Dr Ralph H Riggs, 1513 Line Ave, Shreveport La 
Secretary Dr Edley H Jones, 1301 Washington St, Vicksburg Miss 
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NORTH CAROLINA EYE, EAR, NOSt AND THROAT SOCIETY. 
President: Dr. J. C. Peele, Kinston Clinic, Kinston, N. C. 

Vice-President: Dr. George E. Bradford, Winston-Salem, N. C. 
Secretary-Treasurer: Dr. J. D. Stratton, 1012 Kings Drive, Charlotte 7, 
N. C. 

Meeting: George Vanderbilt Hotel, Asheville, N. C., Sept. 16-19, 1956. 

SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President: Dr. Norman Eaddy, Sumter, S. Car. 

Vice-President: Dr. J. H. Gressette, Orangeburg, S. Car. 
Secretary-Treasurer: Dr. Roderick Macdonald, 333 East Main St., Rock 
Hill, S. Car. 

Meeting jointly with the North Carolina Eye, Ear. Nose and Throat 
Society, George Vanderbilt Hotel, Asheville, N. Car., Sept. 17-18-19, 
1956. 

FLORIDA SOCIETY OF OPH I HALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Chas. C. Grace, 145 King St., SL Augustine, Fla. 
President-Elect: Dr. Jos. VV. Taylor, 706 Franklin St., Tampa, Fla. 
Secretary-Treasurer: Dr. Carl S. McLemore, 1217 Kuhl Ave., Orlando. Fla 

THE GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY. 

President: Dr. A. R. Hollender, 605 Lincoln Road, Miami Beach, Fla. 
Vice-President: Dr. Curtis D, Benton, Jr. 

Secretary: Dr. James H. Mendel, Jr., 7241 Red Road, Miami, Fla. 
Meeting: Quarterly, at Seven Seas Restaurant, February, May, October, 
and December. 

DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Edwin G. Grafton. 

Vice-President: Dr. L. A. Furchgott 
Secretary-Treasurer: Dr. Hal W. Maxwell. 

LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Leland R. House, M.D. 

Secretary-Treasurer: Sol Rome, M.D. 

Chairman of Ophthalmology Section: Stephen J. Popovich, M.D. 
Secretary of Ophthalmology Section: Richard Kratz, M.D. 

Chairman of Otolaryngology Section: Harold Boyd, M.D. 

Secretary of Otolaryngology Section: Howard G. Gottschalk, M.D. 

Piace: Los Angeles County Medical Association Building, 1925 Wilshire 
Boulevard, Los Angeles, California. 

Time: 6:00 P.M., first Monday of each month from September to June 
inclusive—Otolaryngology Section. 6:00 P.M., first Thursday of each 
month from September to June inclusive—Ophthalmology Section. 

PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY. 
President: H. Leroy Goss, M.D., 620 Cobb Bldg., Seattle 1, Washington. 
Secretary-Treasurer: Homer E. Smith, M.D., 508 East South Temple, 
Salt Lake City, Utah. 

Meeting: April 7-11, 1957. 

THE SOCIETY OF MILITARY OTOLARYNGOLOGISTS. 
President: Col. Wendell A. Weller. 

Secretary-Treasurer: Major Stanley H. Bear, M.C., 3810th USAF Hospital, 
Maxwell AFB, Alabama. 

Time and place of meeting: October 16, 1966, Palmer House, Chicago, Ill. 
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THE RESEARCH STUDY CLUB OF LOS ANGELES, INC 

Hon Chairman Dr Isaac H Jones, 635 S Westlake Ave, Los Angeles 
57 Calif 

Chairman Dr Orrie E Ghrist, 210 N Central Ave Glendale, Calif 
fteasurer Dr Norman Jesberg 500 So Lucas Ave, Los Angeles 17, Calif 
Otolaryngology Dr Russell M Decker, 65 N Madison Ave, Pasadena 
1 Calif 

Ophthalmology Dr Warren A Wilson, 1930 Wllshire Blvd , Los An¬ 
geles 57, Calif 

Mid Winter Clinical Convention annually, the last two weeks In January 
Los Angeles, Calif 

PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY, 
lesldent Dr Clifton E Benson, Bremerton, Wash 
£ resident Elect Dr Carl D F Jensen Seattle Wash 
Secretary Dr Willard F Goff, 2215 Fourth Ave, Seattle, Wash 

CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D’OTOLARYNGOLOGIE 

President Dr G S Gorrell 110 Medical Arts Bldg, Calgary, Alta 
Secretary Dr G Arnold Henry, 170 St George St, Toronto, Ontario 

Me ' ng 

INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY 

Piesident Di Julio Cesai Barani Montevideo Uruguay 

Secretary Dr Chevalier L Jackson, 3401 N Broad St, Philadelphia 40 
Pa U S A 

Meeting Vienna August 30 to September 2 1957 

FOURTH LATIN AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA 

r resident Dr Dario 
Secietary 

Meeting Lima, Peru, 1957 

SOCIEDAD NACIONAL DE CIRUGIA OF CUBA 

Presldente Dr Reinaldo de ViHiers 

Vicepresidente Dr C6sar Cabrera Calderln 

Secretano Dr Jos6 Xirau 

Tesorero Dr Alfredo M Petit 

Vocal Dr Jos6 Gross 

Vocal Dr Pedro Hernandez Gonzalo 

FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY 

Pi evident Di Victoi M Noubleau San Salvador 

Secretaiy Treasurer Dr Hector R Sflva, Calle Arce No 84, San Salva 
doj El Salvadoi Central Amenca 

SOCIEDAD CUBANA DE OTO LARINGOLOGlA. 

President Dr Reinaldo de ViHiers 
Vice President Dr Jorge de Cardenas 
Secretary Dr Pablo Hernandez 
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SOCIEDAD DE ESTUDtOS CLINICOS DE LA HABANA 
Presidente: Dr. Frank Canosa Lorenzo. 

Vice-Prealdente: Dr. Julio Sanguily. 

Secretarlo: Dr. Juan Portuondo de Castro. 

Teaorero: Dr. Luis Ortega Verdes. 

MEXICAN ASSOCIATION OF PLASTIC SURGEONS. 
President: Dr. Cesar LaBoide, Mexico, D. F. 

Vice-President: Dr. M. Gonzalez Ulloa, Mexico, D. F. 

Secretary: Dr. Juan de Dios Peza, Mexico, D. F. 

FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINGOLOGIA. 

Secretary of the Interior: Prof. Dr. Atilio Vlale del Carrll. 

Secretary of Exterior: Dr. Aldo G. Remorlno. 

Secretary Treasury: Prof. Dr. Antonio Carrascosa. 

Pro-Secretary of the Interior: Prof. Dr. Carlos P. Mercandlno. 
Pro-Secretary of the Exterior: Prof. Dr. Jaime A. del Sel. 

Pro-Secretary of the Treasury: Dr. Jorge Zubizarreta. 

BUENOS AIRES CLUB OTOLARINGOLOG1CO 
Presidente: Dr. K. Segre. 

Vice-Presidente: Dr. A. P. Belou. 

Secretario: Dr. S. A. Aranz. 

Pro-Secretarlo: Dr. J. M. Tato. 

Tesorero: Dr. F. Games. 

Pro-Tesorero: Dr. J. A. Bello. 

SOCIEDAD COLOMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLOMBIA). 
Presidente: Dr. Alfonso Trlbin P. 

Secretario: Dr. Felix E. Lozano. 

Tesorero: Dr. Mario Arenas A. 

ASOCIACION DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 
Presidente: Dr. Julio Quevedo, 15 Calle Oriente No. 5. 

First Vice-Presidente: Dr. Hdctor Cruz, 3a Avenida Sur No. 72. 

Second Vice-Presidente: Dr. Josd Luis Escamilla, 5a Calle Ponlente 
No. 48. 

Secretario-Tesorero: Dr. Horace Polanco, 13 Calle Ponlente No. 9-D. 

SOCIEDAD DE OTO-R1 NO-LARINGOLOGIA, 

COLEGIO MEDICO DE EL SALVADOR, SAN SALVADOR, C. A. 
President: Dr. Salvador Mixco Pinto. 

Secretary: Dr. Daniel Alfredo Alfaro. 

Treasurer: Dr. Antonio Pineda M. 

SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA. 
Presidente: Dr. D. Adolfo Hlnojar Pons. 

Vice-Presidente: Dr. D. Jose Perez Mateos. 

Secretario General: Dr. D. Francisco MarafiSs. 

Tesorero: Dr. D. Ernesto Alonso Ferrer. 

SOCIEDAD OTO-RINO-LAR1NGOLOGIA DE LOS 
HOSPITALES DE MADRID 
Presidente: Dr. Don Fernando Beltran Castillo. 

Secretario General: Dr. Don Alfonso Vassallo de Mumbert. 

Tesorero: Dr. Don Rafael Garcia Tapia. 

PORTUGUESE OTORHINOLARYNGOLICAL SOCIETY. 
President: Dr. Albert Luis de Mendonca. 

Secretary: Dr. Antonio da Costa Quinta, Avenida de Liberdade 65, 1“ 
Lisbon. 
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SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 
E DE 

BRONCO-ESOFAGOLOGIA 
Pre3idente: Dr. Alberto Luis de Mendonca. 

Vlce-Presidente: Dr. Jaime de Magalbaes. 

1. * Secretarlo: Dr. Antonio da Costa Quinta. 

2. ° Secretarlo: Dr. Albano Coelho. 

Tesourelro: Dr. Jose Antonio de Campos Henrlques. 

Vo gals: Dr. Teofllo Esquivel. 

Dr. Antonio Cancela de Amorim. 

Sede: Avenlda da Liberdade, 65. l.* p Lisboa. 

SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA. 

Presidents: Dr. Aldo Remorlno. 

Vice-Presidente: Di*. Luia E. OlBen. 

Secretarlo: Dr. Eugenio Romero Diaz. 

Tesorero: Dr. Juan Manuel Pradales. 

Vocales: Dr. Osvaldo Su&rez, Dr. Nondler Asia R., Dr. Jorge Bergallo 
Yolre. 

ASOCIACION DE OTO-R1NO-LARINGOLOGIA DE BARCELONA, SPAIN. 
Presidents: Dr. J. Abello. 

Vlce-Presdente: Dr. Luis Sufie Medan. 

Secretarlo: Dr. Jorge Perelld, 319 Provenza, Barcelona. 

Vice-Secretarlo: Dr. A. Pinart. 

Vocal Dr. J. M. Ferrando. 

ASSOC)ACAO medica do instjtuto penido BURNIER — 
CAMPINAS. 

President: Dr. Heitor Naaclmento. 

First Secretary: Dr. Roberto BarboBa. 

Second Secretary: Dr. Roberto Franco do Amaral. 

Librarian-Treasurer: Dr. Leonclo do Souza Quelroz. 

Editors for the Archives of the Society: Dr. Guedea de Melo Filuo 
Dr. Penido Bumier and Dr. Gabriel Porto. 

SOCIEDAD MEXICANA DE OTORRINOLARINGOLOGIA 
Apartado Postal 21815 
Mexico, D. F. 

Honorary President: Dr. Ricardo Tapia y Fernandez. 

President-Elect: Dr. Miguel Arroyo Guljosa. 

Secretary: Dr. Luis Vaquero. 

Secretary-Elect: Dr. Benjamin Macias Jlmdnez. 

Treasurer: Dr. Rubdn Mingram Camargo. 

THE NETHERLANDS SOCIETY OF OTO-RHt NO-LARYNGOLOGY. 
(Nederlandsche Keel-Neus-Oorheelkundlge Vereemging.) 
President: Dr. J. Kuilman, Surinamestraat 19—Den Haag. 

Secretary: Dr. W. H. Stiuben, J. J. Vzottastraat 1—Amsterdam. 
Treasurer: Mrs. F. Velleman-Pinto, Jac Obrechtstraat 66—Amsterdam. 
Librarian. Dr P. G. Gerlings, J. J. Vjottastraat 4—Amsterdam. 

Membeis. Dr. J. de Giaaf, Dr. S. Mullet, Dr. H. Navts. 

SOCIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGIA DO 
RIO GRANDE DO SUL. 

President. Dr. Paulo Fernando Esteves. 

Vice-President: Dr. Jayme Schilling. 

First Secretary: Dr. Carlos Buede. 

Second Secretary: Dr. Moizds Sabam. 

First Treasuzer: Dr. Israel Seherman. 

Second Treasurer: Dr. Rivaddvia C. Meyer. 

Librarian: Dr. Carlos M. Carrion. 
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NOTICE TO CONTRIBUTORS 

The Laryngoscope reserves the right of exclusive publication 
of all articles submitted. This does not preclude their publication 
in Transactions of various Societies. 

Manuscripts should be typewritten, double spaced, on one side 
of paper only and with sufficient margins to allow for corrections. 

Author’s name and city should appear directly under title on 
first page; street address at end of article. 

All prints or photographs to be submitted in black and white, 
in good sharp contrast. Good halftones depend upon clear photo¬ 
graphs. Line drawings for zincs to be in black and white. Colored 
inks or red or blue quadrille rulings will not reproduce. 

References should be complete: author’s surname, initials, 
title of article, Journal, volume, page, month, year. 

Six illustrations will be furnished for each article without cost 
to author. Authors will please limit illustrations to six or assume 
the expense of additional illustrations. 

Proofs will be submitted to authors for corrections. If these 
are not returned, articles will be published as corrected in this 
office. 

Reprints will be furnished at the following prices: 
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123.25 
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84.25 

103.25 
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94.50 

129.25 

163.25 

252.75 
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104.25 

134.00 

183.00 
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115.00 
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be given routinely but only when necessary. Sulfonamide 
compounds, penicillin, and other antibiotics are ineffective 
in vii'us initiated colds, but are valuable in the treatment of 
complications of the common cold. It would not be advisable 
to prescribe these therapeutic agents routinely for the pre¬ 
vention of bacterial complications, especially since it is diffi¬ 
cult to prognosticate the course pursued by the common cold 
in any given patient. Temporary relief from the discomfiture 
of nasal obstruction justifies the use of nasal medication on 
a rational physiological basis. 

Since the common cold in infancy often tends to produce 
complications, it requires adequate attention. A soft rubber 
ear syringe may be used to clear the nasal passages of infants 
who have considerable nasal drainage. The bulb of the 
syringe is compressed before introduction into the nostril 
and then allowed to expand, a procedure that withdraws the 
offending nasal discharge. When the opposite nostril is 
allowed to remain open there is no danger from excessive 
negative pressure. When the infant cannot take the breast 
or bottle because of breathing difficulty, due to suppurative 
nasal blockage, the use of the syringe immediately before 
feeding time frequently enables the child to take nourishment. 

Sanders 2 considers the child with persistent nasal symptoms 
as a very common but frequently unsatisfactory problem. It 
is usual for such a child to remain without accurate diagnosis; 
for there are many doctors who cannot make a nasal examin- 
tion, and there are also many otolaryngoloists who have 
neither the time nor the patience necessary to examine and 
treat children. All children with nasal symptoms should 
have a nose and throat examinaton that is thorough. Differ¬ 
entiating allergy from infection in all cases is necessary. 
A thorough nasal examination should be performed before 
removal of tonsils and adenoids. Removal of tonsils and 
adenoids should not be expected to clear up nasal symptoms 
in all patients. 

Walsh 3 discussed vasomotor rhinitis. Allergic rhinitis by 
common usage refers to cases such as hay fever where the 
symptoms are acute, due to an antigen-antibody reaction which 
can usually be demonstrated by history or by skin tests. The 





lucuwo acvcicu p^ruiieut comments on the above 
icttois. He points out tiiat one letter clearly emphasized that 
ovcrdusage in treating infants with any nasal decongestant 
must he avoided. He shows that the manufacturers of Tyzine 
indicated the possibility of soporific effects in infants and 
printed instructions that both the patient and the bottle must 
be upright for the administration, in order to avoid pouring 
the solution as a stream. His own extensive experience 
showed that no unfavorable effects had occurred when these 
precautions were followed. 

Comment. It is difficult for a mother to carry out such 
instructions. It is practical, usual and easier to put drops 
in the infant's nose when it is lying on its back. Unless the 
dangers are printed in big print on the container, the mother 
will not read the manufacturer’s caution. We, therefore 
commend the remarks made by Greenstein and Friedman. 

Tompkins and Macaulay 5 , noting that the multinueleate 
giant cell of lymphoid tissue know as the Warthin-Finkeldey 
cell is a well-known finding in prodromal measles, considered 
that these cells might occur in nasal mucus. They demon¬ 
strated these cells in ten patients ranging from five days 
prodromal to the day of exanthem. Control preparations 
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from patients with upper respiratory tract infections, allergic 
states, rashes, roseola, and rubella failed to show any com¬ 
parable structures. 

They describe the technique clearly. 

Their own experience has been so encouraging that they 
recommend the method to their clinical and laboratory col¬ 
leagues and are gratified to discover that the disease may 
be so simply and directly identified in the laboratory. 

Schenck' J stressed the importance of the plasma cell theory 
of antibody formation in the interpretation of the physiology 
of the lymphoid structures of YValdeyer’s ring. The theory 
is that an unaltered bacterial cell is split by reticuloendothelial 
cells and polymorphonuclear leukocytes into chemically active 
antigenic molecules. These are then able to stimulate the 
plasma cells in the synthesis of gamma globulin containing 
the majority of humoral antibodies. These activities take 
place in lymphoid tissue. 

The strategic position of the lymphoid tissues of Waldeyer’s 
ring suggests that they initiate reactions to produce antibodies 
against organisms present in the upper respiratory tract and 
oral cavity. 

The physiological variations in size of Waldeyer’s ring 
appear to conform with immunologic requirements, further 
lending weight to the theory that the prime function of 
Waldeyer’s ring is the formation of antibodies. 

NASOPHARYNX. 

Ireland 10 , writing of pathological lesions in the nasopharynx, 
states that the patient may present himself with the following 
symptoms. 1. Obstruction to nasal breathing. 2 . Postnasal dis¬ 
charge, purulent, mucoid or bloodstained. 3. Unilateral or 
bilateral deafness. U. Involvement of various cranial nerves. 
5. Unexplained firm mass in the cervical lymph nodes. He 
discusses the pathological causes of each of these and briefly 
outlines the treatment. 

The discussion is general in scope but has some particular 
application to the problems of children. Under nasal obstruc- 
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ions naso-antral polyp, inperforate choanae, 
benign naso-fibroma. He states that he does 
subject completely or discuss all the various 
lis purpose is to correlate specific pathological 
e nasopharynx with the associated clinical 

ihensive pathological review should be read in 


rented conclusions up to the present on naso- 
ifense mechanisms. 

le of defense is the epithelium which is by its 
' and its covering of mucous secretion removes 
l bacteria. The pH of the nasal secretion is 
the onset of local disease, and there is an in- 
mucous secretion to cope with the irritant, 
engthen this first line of defense, but it may 
lental blockade of the nasal passages and filling 


:y of the epithelial defense mechanism is altered 
yperventilation or loss of cilia due to trauma. 

E sinus mucosa changes it from simple thin 
lar epithelium to a thick membrane with much 
iltration of phagocytic cells. 

These cells constitute the second line of defense, but the 
swelling may increase and aggravate the situation by closing 
the sinus ostia. When this state of affairs has existed for 
a month or so the actively phagocytic neutrophiles and his¬ 
tiocytes are replaced by plasma cells and fibrocytes which 
work together to encourage healing. 

The retropharyngeal and superior cervical lymph nodes are 
the third line of defense. 

When the infection passes these barriers drainage into the 
cervical lymph ducts may occur with eventual drainage 
into the superior vena cava. This in turn can carry the 
infection -via the right heart and pulmonai-y capillary bed 
to the perivascular and peribronchial lymphatics, which are 
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the fourth barrier to systemic invasion by upper respiratory 
infection. 


SINUSITIS. 

A paper on sinusitis in children was presented by Wishart 
and Wallace 12 before the Canadian Otolaryngological Society. 
They did not pretend to give a complete treatise on sinustis 
in children, but instead they discussed the present attitude 
at the Hospital for Sick Children in Toronto towards sinusitis 
in these patients. Sinusitis is the common cold which has 
invaded a sinus; in children it is exceedingly common, the 
antrum being the sinus most frequently involved. 

In the milder types the sinus is unable to perform its 
normal function, because an obstruction near the ostium so 
impairs the activity of the cilia of the lining membrane that 
they cannot evacuate the infection. When the trouble is 
more severe or of longer duration there is a puddle of dis¬ 
charge which is too heavy for the cilia to remove. If function 
can be restored in these cases, a cure results. 

The nasal mucosa of a child with acute sinusitis rarely 
shows marked injection. Good inspection of the membrane 
is obtained by nasal shrinkage after a preliminary spraying 
with a mild vaso-constrictor. The use of the nasopharyn- 
goscope is important and gives one an accurate picture of 
the nasopharynx and adenoid pad if present. X-rays of the - 
sinuses are a help but should not be taken during an acute 
upper respiratory infection. 

A great preventive of sinusitis is the natural cleansing 
of the nose. Many babies cannot get rid of the nasal secre¬ 
tions on their own, but placing the infant face down allows 
the secretions by gravity to fall to the front of the nose 
where the crying child will snort them out. Natural evacua¬ 
tion of the sinuses can be helped by treatment with vaso¬ 
constrictor drops. These drops must reach the middle 
meatus, and to do this the lateral-head-low position described 
by Parkinson is used. 

Antrum lavage is a valuable procedure, and many antra 
that have been cloudy on X-ray over a long period will clear 
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on one antrum washing; others require several washings to 
clear, and if the measure has failed then antrostomy is neces¬ 
sary. In performing an antrostomy a blunt ICerrison punch 
is used to bite out an opening, and great care is taken not 
to damage the inferior turbinate. 1 

Acute ethmoiditis in a child is characterized by swollen, dis¬ 
colored eyelids and is often mistaken for an ophthalmic 
condition. The source of the infection is the anterior ethmoid 
cells, and unless this area is treated adequately, recurrences 
will happen. 

The milder type of sinusitis is relatively free of exudate 
at times, especially in the summer months. Small doses of 
triple sulphonamides daily all winter help these children 
greatly by keeping them fi'ee from secondary infection. The 
more severe types are never free of exudate, and some of 
these patients require repeated lavage, or intranasal antros¬ 
tomy, or sometimes the Caldwell-Luc operation. 

The nose is an important physiological organ, and treat¬ 
ment of it should be goverened by good medical principles. 
Surgical technique employed in the treatment is very im¬ 
portant, but it should be subservient to good medical evalu¬ 
ation. 

Brown 13 says that in his experience the commonest cause 
of abdominal pain in children is chronic sinusitis. Evidence 
of chronic sinusitis as a frequent cause of abdominal pain 
is discussed under the headings of seasonal variance, presence 
of colds and other symptoms of sinusitis, diseases associated 
with both abdominal pain and sinusitis, and response to 
treatment of sinusitis. 

Seasonal Variance. Comparatively few cases of abdominal 
pain are encountered in hot summer weather. In the fall, 
abdominal pain becomes a prominent symptom, and is also 
frequent in winter and spring. 

Presence of Colds and Other Symptoms of Sinusitis. The 
author claims he has found usually sinusitis present in child¬ 
ren with recurring abdominal pain, and children with sinus¬ 
itis' often complain of abdominal pain. The most common 
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symptoms observed were anorexia, nausea, vomiting, heaci 
cold, cough, low-grade fever, fetor oris, photophobia, head¬ 
aches and pain in the legs. Although other causes will 
produce each symptom, only sinusitis produces all of them. 
Signs of sinusitis in children with abdominal pain include 
circles and puffy under eyes, puffs beside nose, nasal obstruc¬ 
tion, mouth-breathing, photophobia, sinus tenderness and 
cervical adenitis despite a previous tonsillectomy. The 
cervical adenitis is secondary 10 bacterial toxins from a sinus¬ 
itis and the mesenteric adenitis may have a similar origin. 

Diseases Associated with Both Abdominal Pain and Sinusitis. 
Many diseases are discussed which have a common organism 
producing the abdominal pain and nasopharyngitis or sinustis. 
Others have simultaneous associated symptoms. These ill¬ 
nesses include mesenteric adenitis, appendicitis, primary 
peritonitis, rheumatic fever, Henoch's purpera and some cases 
of so-called colic. 

Response to Treatment of Sinusitis. The cause of the 
abdominal pain must be determined before treatment is 
commenced. One must rule out surgical and other serious 
conditions which occur in only 5 per cent of these cases. 
The large group which is secondary to upper respiratory 
infections respond well to the treatment of an active sinus¬ 
itis. The nose is kept free by means of Isotonic astringent 
nose drops, or sprays followed by hot wet towels to the face 
after applying cold cream. This treatment is carried out 
three times daily, or more often if the nose is obstructed. 
The head-up position is used during sleep and Fowler’s sitting- 
up position during working hours. When abdominal pain 
is due to acute sinusitis a penicillin injection is added to the 
above treatment. 

To prevent recurrance of abdominal pain in children the 
treatment of chronic sinusitis twice daily should be carried 
on indefinitely. 

The feature which makes sinusitis in children more impor¬ 
tant than the foci of infection is the development of pus under 
tension, which occurs in the confined space of a sinus. 
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Thompson 14 reported a fatal case of air-embolism follow¬ 
ing antral lavage. 

The patient was a five-year-old boy who had the lavage 
done under general anesthesia. When the trocar was intro¬ 
duced there was some difficulty, and the operator had the 

pression that the instrument had gone on through and 

tuck the postero lateral wall. The attempt to lavage with 
..aline produced a very poor trickle. Afterwards air was 
blown into the antrum in the usual manner. There was 
some resistence to the flow of air through the antrum. Sud¬ 
denly it was observed that the child had stopped breathing 
and was ashen grey. Resuscitation measures including car¬ 
diac massage failed to revive the patient, and at autopsy the 
child was found to have died from air-embolism introduced 
through a small puncture in the mucosa of the antrum opposite 
the site of entry. 

In 1920 Gording was able to produce convulsions and death 
m rabbits by the insufflation of air into the maxillary sinus. 
Pang in 1952 quoted 58 cases with 23 deaths in humans. 

Air embolism is a rare complication of injecting air into 
the antrum, but enough cases have been recorded to make 
it reasonable to inquire what is gained by this insufflation 
of air. 

Since the fatality here reported the author has discon¬ 
tinued the insufflation of air and has never had cause to 
regret the decision. 

He usually asks the patient to blow his nose gently, and 
this expels a few drops of the irrigation solution through 
the cannula. He considers there is no danger of self induced 
aii■ embolism because there is also increased intra thoracic 
pressure. 


DRUGS 

Owings 15 reported on the control of postoperative adenoid 
bleeding with Adrenosem in the Germantown Hospital. Prior 
to using this drug their incidence was as high as 10 per cent 
of all cases. 
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Since using Adrenosem routinely there was only one case 
of adenoid bleeding in 102 cases plus three others which 
showed some bright red blood from the nose and mouth. These 
three cases were quickly controlled by a 5 mg. intramuscular 
injection of the drug. 

Adrenosem checks bleeding from a capillary bed by cor¬ 
rection of excessive permeability. It has no sympatho¬ 
mimetic action and appears to be non-toxic. 

It can be given orally or intramuscularly. When given 
intramuscularly it is given shortly before operation. 

Peele 10 reported on the use of Adrenosem in the control of 
hemorrhage from the nose and throat. 

Adrenosem is a synthetic chemical. It is an oxidation 
product of epinephrine which is prepared as a stable aqueous 
solution by using sodium salicylate as a solubilizing agent. 

Adrenosem has no sympathomimetic action, nor has it 
any effect on the blood-clotting mechanism. It exerts an 
increase in capillary resistance and a reduction of excessive 
permeability. The drug has no effect on large severed blood 
vessels or arterioles. 

Adrenosem has a very high index of therapeutic safety, 
and there are no contraindications to its use at recommended 
dosage levels. 

There is, however, evidence to show that the effects of 
Adrenosem are inhibited by the action of antihistamines, 
and these drugs should be discontinued for 48 hours before 
the administration of Adrenosem. 

CONCLUSIONS. 

The data assembled in this study seem to warrant the fol¬ 
lowing preliminary conclusions. The routine preoperative 
use of Adrenosem in tonsil and adenoid surgery diminishes 
both the bleeding at the time of operation and the oozing in 
the immediate postoperative period. As a result of the re¬ 
duced bleeding at operation fewer patients require suture of 
the tonsillar fossae for the control of hemorrhage. The inci- 
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fle'iee of primary postoperative hemorrhage may be reduced. 
Adienosem is valuable in the active treatment of postopera¬ 
tive tonsil and adenoid bleeding and may reduce the incidence 
01 obviate the necessity of postnasal packing or sutures. 

In case of submucous resection of the nasal septum the 
of Adrenosem reduces the bleeding at the time of oper- 

on, in the postoperative period, and after removal of the 
' asal packing. 

Preoperative Adrenosem reduces the bleeding following 
removal of benign inflammatory growths from the subglottic 
larynx and the operative field is thereby better visualized to 
determine completeness of removal. 

Adrenosem is valuable in the control of hemorrhage from 
the Uoanal region of the nose seen in cases of hypertension, 
«, U> osclerosis, or respiratory infections with or without 
local predisposing pathological conditions in the nasal cavity. 
Tiie necessity of postnasal packing may be obviated by Ad¬ 
renosem therapy in the majority of these types of cases. 

Menger !r reported on the use of parenteral estrogen in 
six cases of spontaneous epistaxis and ten cases of hemorrhage 
following adenoidectomy: 

“The response in all cases was dramatic, and in only three 
cases was the length of time between the administration of 
the medicament and the cessation of bleeding over one hour. 
The consistency and rapidity of response rule out the possi¬ 
bility of automatic cessation and coincidence. Three possible 
mechanisms of action of estrogen are considered, but besides 
the passing evidence that estrogen may stimulate the release 
of thrombocytes, this study does not contribute any informa¬ 
tion toward the solution of the enigma. Even though the 
therapy at the present must be considered empirical, the 
effectiveness of parenterally given estrogen and the control 
of spontaneous epistaxis and bleeding following adenoidec¬ 
tomy offer strong evidence that merits serious consideration.’’ 

Harkins 18 made a study of the effects of vitamins K and 
C on postoperative bleeding after adenotonsiilectomy. 

Previous investigators had not been able to show any 
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benefit as regards :o hemorrhage where vitamin K was used 
alone. 

Since vitamin C is of importance to healing and vitamin lv 
is concerned with the prothrombin level a combination of the 
two vitamins was used in this study. 

The study was made on a series ox 200 children whose ages 
ranged from five to 13. 

One hundred of the children received vitamin C and vitamin 
K for five days before operation and for five days after 
operation. 

Fifty of tliese were allowed acetylsalicylic acid postoper- 
atively and the other 50 were denied salicylates in any form. 

The other 100 patients constituted a control group who 
received no vitamin C or vitamin Iv, and were allowed acetyl¬ 
salicylic acid during their convalesence. 

The results showed a reduction in the incidence of post¬ 
operative bleeding (both primary and delayed) from 14 per 
cent to 3 per cent. The frequency of postoperative hemorrhage 
was not increased in patients who were allowed acetylsalicylic 
acid if they also had been treated with both vitamin C and 
vitamin K. No toxic symptoms were noted which might be 
attributable to the vitamins. 

Although careful bleeding and dotting time studies were 
made in all patients, these tests failed to indicate impending 
bleeding in the children who did suffer postoperative hem¬ 
orrhages. 


ALLERGY. 

Van Alyea 15 ' has discussed the management of allergic 
sinusitis and stresses the need for close co-operation between 
the allergist and rhinologist. 

He made several interesting observations which are worth 
noting. Contrary to general belief, polyps do not originate 
from within ethmoid cells. They commonly arise from the 
margins of sinus ostia, the crest of the ucinate process and 
anterior face of the bulla ethmoidalis; therefore it is not 
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necessary to interfere with, the ethmoid cells in the operation 
of polypectomy. 

Allergic sinusitis can be roughly calculated into five groups: 

1. Acute suppurative sinusitis on an allergic basis. 

2. Subacute sinusitis maintained by structural drainage 
barriers and allergic edema. 

3. Acute and subacute cases with drainage difficulty due 
to polyps. 

i 

4. Chronic sinusitis with blockage of outlets by edema. 

3. Chronic sinusitis with or without polyps which has 
been subject to one or more radical operations. 

Treatment in addition to careful allergic management is 
the same as in non-allergie cases \yith the goal ever being 
the establishment of adequate drainage. 

Radical procedures are seldom advisable because allergic 
membranes removed are replaced by membranes also allergic 
and the patient’s symptoms temporarily relieved may return 
along with others and perhaps be more pronounced than 
previously. 

The Jour. A. M. A. M was asked if allergy to milk, in addi¬ 
tion to bloating, also causes an increased post-nasal discharge. 
They replied that when a patient attributes mucus to milk, 
allergy to milk often is responsible, but goes on to show the care 
which must be taken before deciding that an allergy is due 
to a food. 

Segard, of the Wisconsin Alumni Research Foundation, 
took exception to the above opinion stating, milk does not 
cause or give mucus or phlegm as commonly called. The 
mucus is already there in the oral cavity and the pharynx. 
Milk and other substances containing buffers neutralize the 
tenacious mucus. It then loses its tenaciousness and can 
then be expectorated. Speakers, actors, preachers, and others 
use milk to clear their throat of mucus. This reaction has 
nothing to do with disease. This reaction can be secured 
by the average toothpaste; it has nothing to do with allergy. 
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Craft 21 discussed the relation of allergy to the tonsils and 
adenoids. The results of adenotonsillectomy are at times 
disappointing. This is especially common when the patient 
suffers from a nasal allergy. 

The presence of a nasal allergy must be detected by a care¬ 
ful history and thorough examination. It would seem logical 
to treat the allergy as well, before deciding that removal of 
tonsils and adenoids is likely to be helpful. 

Another relationship occurs in the allergic individual who 
has developed a,bacterial sensitization to organisms harbored 
in the tonsils or adenoid. This turn of events can be sus¬ 
pected from the history and bacteriological studies, and can 
be confirmed by intradermal skin testing of the patient with 
extract obtained from the infecting organism. The results 
of removal of tonsils and adenoids in this group along with 
autogenous vaccine is indicated. 

A third observation in allergic patients is an increased 
tendency for the “growing back” of tonsils and adenoids after 
removal. These regrowths of lymphoid tissue occur especially 
in the nasopharynx of allergic patients. When the allergy 
is adequately treated pre-operatively the incidence of re¬ 
growth can be reduced from 27 per cent to 3 per cent. 

CONGENITAL ABNORMALITIES. 

A very lucid description of the mechanism of asphyxia in 
bilateral choanal atresia is given by J. V. D. Hough 22 . He 
demonstrates by means of drawings and X-rays the inspira¬ 
tory and expiratory efforts of the infant when both posterior 
nares are obstructed. On inspiration the tongue and soft 
tissues of the floor of the mouth are sucked up and back to 
the hard and soft palates, producing a seal which prevents 
entry of air into the trachea. The epiglottis and soft tissues 
of the pharynx are sucked together, producing almost a draw- 
sti'ing effect. The expiratory effect can be explained by the 
ballooning produced by trapped air in the nasopharynx. The 
expiratory squeeze of the lungs and action of the muscles of 
respiration produces considerable air pressure on expiration. 
This builds up rapidly in the pharynx and nasopharynx and 
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forces the soft palate down and backwards againt the tongue, 
thus producing a soft tissue seal. The pharynx and naso¬ 
pharynx become greatly dilated. This seal must be broken 
if life is to be maintained. 

The author maintains that the diagnosis of choanal atresia 
is easily made once the condition is suspected. The infant 
has intermittent dyspnea with variable degrees of cyanosis 
from birth. There is retraction of the suprasternal inter¬ 
costal and infrasternal areas on inspiration; also, there are 
prolonged efforts at expiration with excessive use of the 
secondary muscles of respiration. Attempts to feed the 
infant increases the dyspnea. The cry has a normal sound, 
and crying visibly relieves the distress of breathing. Closure 
of the mouth produces immediate cyanosis. Examination of 
the nose shows considerable mucus lying in each fossa. It 
is impossible to insert a catheter or blunt probe through the 
nose into the nasopharynx. Iodized oil dropped into the nose 
cannot be traced to the pharynx with a roentgenogram. 

The first thing to be done in the way of treatment is to 
break the seal between the palate and the tongue thus per¬ 
mitting better respiration. This is accomplished by passing 
a plastic tube through the mouth into the stomach. The tube 
also allows the feeding of the infant with safety. It may. be 
necessary to tape a second catheter in the mouth so that it 
rests on the back of the tongue, to further break the seal 
between the soft palate and tongue. 

Surgical correction of the defect may now be carried out, 
and this should be done as soon as possible. The author 
enumerates several surgical procedures but discards them all 
for a simple surgical technique which has given good results. 
Under endotracheal anesthesia a ball-tipped metal probe is 
inserted along the floor of the nose, close to the septum, until 
it rests against the atresia. The depth is measured from the 
columnella. A guarded trochar is passed into the nose to 
the measured length, taking care to reach the medial and 
inferior area of the atresia. This area is then penetrated, 
and the posterior wall is protected by a small laryngeal mirror 
in the nasopharynx. 
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Following the trochar, a slightly curved Van. Alyea antrum 
cannula is pushed through the penetrated area to enlarge it 
slightly. Further enlargement of the orifice in the atresia 
is accomplished by infant urethral dilators. The penetra¬ 
tion and dilatation procedures are repeated in the opposite 
nares, and so both are made to communicate with the naso- 
pharynx. Two polyethylene tubes the size equal to 14-E 
are inserted through the nares into the nasopharynx to the back 
of the soft palate and are secured anteriorly by a safety pin 
which is taped to the face. The tubes are left in place for three 
weeks or longer, and during this time they are kept clean 
by suction and may be replaced if necessary. Local medica¬ 
tions in the nose are avoided, but antibiotics may be given 
systemically to prevent infection. After removal of the 
tubes the openings may tend to close. If this is so the 
proper procedure is simple dilatation, as before, when con¬ 
sidered necessary. 

This seems to be a very practical, simple, and sensible way 
to treat bilateral choanal atresia in the newborn. 

TONSILS. 

Moore'- 3 made some suggestions with respect to general 
tonsillectomy. Proper preparation of the child is essential. 
In this regard there is a very clever record by Mercury 
Childcraft, called “Peter Ponsil Lost His Tonsil”. Measures 
should also be taken to be sure that the parent can be with 
the child after the operation, so that he does not have the 
feeling of being abandoned to strangers. 

There has been some dissension regarding preanesthetic 
sedation for children. Heavy enough sedation to reduce the 
incidence of crying increases the hazards of the anesthesia. 
It is probably safe to give atropine to most children. 

There is also some dissension about the use of endotrachial 
anesthesia in children. Many experts feel that it is not 
necessary and may produce postoperative laryngeal edema. 

Peritonsillar injection of normal saline containing 6 minims 
of 1-1000 adrenalin to the ounce will reduce the amount of 
bleeding during the operation even in adults. These injec- 
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tions are contra-indicated in children under two, diabetics, 
and patients with coronary sclerosis. It is also inadvisable 
where anesthesia is being produced by cyclopropane. 

There seems to be mounting evidence that the incidence 
of secondary hemorrhage is greater when acetylsalicylic 
acid is used. 

The use of efocaine as a long acting local anesthetic to 
reduce postoperative pain has been of questionable value, and 
there are reports that there is considerable danger involved. 

There is no clear evidence that Cortisone or ACTH pro¬ 
duce more bleeding, but some experiences suggest that it 
might be wise to withdraw the drug for four or five days 
before the operation is done. 

A short period of pre-operative Cortisone, or Hydrocortisone 
on the other hand, may help protect a thymicolymphatic child 
from the hazards of surgical trauma; as well, the intraven¬ 
ous use of Hydrocortisone has been found useful in combating 
the hypotension of surgical shock. 

The Jour. A. ilf. A., 21 asked regarding the relation of dis¬ 
eased tonsils to tonsillectomy, replied that tonsillectomy was not 
more frequent in families that are in the higher income 
bracket and that, since virulent organisms are found in tonsils 
soon after birth, almost all tonsils should be considered 
diseased. 

The Southeast Metropolitan Regional Hospital Board 2 ■ has 
approved plans for an inquiry into the value of tonsillectomy. 
At Farnborough Hospital, Kent, England, and perhaps other 
hospitals in that area, 1,000 children on the tonsils waiting 
list will be chosen for the trial: 500 will have their tonsils 
removed and 500 will not. The health of the two groups in 
the succeeding year will then be compared. 

The Lancet- s comments as follows on a study by McCorkle, 
Hodges, Badger, Dingle and Jordan, which appeared in the 
New England Journal of Medicine, 1955: 

“The indications for tonsillectomy may seem to be based 
more on intuition than on reason. Evaluation of the results, 
by different methods of assessment, has already cast serious 
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doubt on the value of the operation. Among the lexicon-like 
list of reasons for undertaking it, repeated respiratory infec¬ 
tions (and what child does not have them?) has been well 
to the fore. Now MeCorkle, et al., have made a painstaking 
assessment of the relation of tonsillectomy to the incidence 
of such infections. The study can be criticized at only one 
point, the small numbers concerned; but the 230 children 
studied were observed for up to five years, during which 
the mothers kept a daily health record, field workers paid a 
weekly visit, and physicians assessed all illnesses with the 
help of extensive bacteriological investigations." 

The results are presented under two headings: under the 
first heading "the age-specific rate of infection” of two groups 
of children, tonsillectomised and not, before the period of 
observation began, is compared. Under the second heading 
is shown “the age-adjusted rate of infection” in a group of 
26 children who, because they had a higher than expected 
rate of infection, were operated upon during the period of 
observation. MeCorkle, et al., state: “Comparison of these 
data requires the use of either age-specific or age-adjusted 
rates, because the incidence of common respiratory illness 
changes with age, and post-tonsillectomy experience is heavily 
weighted with older children.” The outcome of this study 
was that the operation had no effect at all, and the 26 
children with a higher than expected rate of infection con¬ 
tinued unchanged at the higher rate after the operation. 

The great care with which this study was conducted suggests 
that, though the numbers were small, the results would be 
the same whatever the total. 

Rhoads, et al., 27 reported on a clinical investigation under¬ 
taken to throw light on the question of: 1. The presence 
of a transient bacteremia after tonsillectomy that is similar 
to that observed after tooth extraction and its prevention 
by preoperative treatment with penicillin and other anti¬ 
biotics ; 2. The amount of information regarding the bacterial 
content of the deeper lymphoid tissue of the tonsils given by 
cultures from the surface of the throat; and 3. How anti¬ 
biotic therapy affects the bacterial content of the deeper 
structures of the tonsil. 
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■ ■ summary and conclusions are as follows: 

• d cultures taken just after tonsillectomy wore positive 
3 per cent of a group of 68 patients who received no 
...tic therapy prior to tonsillectomy. The incidence of 
. ,mia was reduced to 5.9 per cent in a group of 20 
u who received penicillin in a daily dose of 600,000 
.000 units intramuscularly for four to ten days prior 
sillectomy. The incidence of bacteremia in a group 
patients who received 600,000 to 800,000 unit doses 
this dose for children) of procaine penicillin 12 to 18 
nd one hour prior to tonsillectomy, or in a small group 
-1 of patients receiving 900,000 to 1,200,000 units 
.'aily for five to seven days prior to operation, was 
•ced below that of the control group. Beta hemolytic 
icci were obtained from blood cultures four times, 
occi once, alpha hemolytic streptococci (green form- 
mg> ■- Gamma a-hemolytic streptococci 28 times, and a com - 
binat.on of Beta hemolytic streptococci and Gama a-hemolytic 
streptococci twice. The need for several days pre-operative 
treatment with penicillin to prevent post-tonsillectomy bac¬ 
teremia is obvious. 

In the control series of 68 patients who bad no antibiotic 
- • jtment immediately preceding tonsillectomy. Beta hernoly- 
•_!l streptococci were present in 57.1 per cent of the cultures 
of the excised tonsils, although these micro-organisms were 
found in only 23.26 per cent of throat cultures taken just 
before the operation. Among patients receiving penicillin 
in simple doses only the day before and the day of tonsillec¬ 
tomy, 31.03 per cent had Beta hemolytic streptococci in the 
excised tonsils, although these micro-organisms were not 
present in the throat cultures' taken just before tonsillectomy. 
Beta hemolytic streptococci were found only once in the cui- 
nires fresu the excised tonsils of persons receiving penicillin 
mtmmustnlarly each day for four to ten days prior to ton- 
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found in increased numbers in cultures from the throats and 
excised tonsils of these subjects. 

Ferguson, McGarry, Beckman and Broder- 8 report that in 
a four-year-old girl immediately after dental extraction, 
tonsillectomy and adenoidectomy, a massive subcutaneous 
surgical emphysema developed and rapidly extended to pro¬ 
duce a pneumomediastinum, pneumoperitoneum and a left 
tension pneumothorax. Recovery was rapid after establish¬ 
ment of underwater closed catheter drainage of the 
pneumothorax. 

The mechanism of the air entry in surgical emphysema 
following tonsillectomy has been much discussed in the liter¬ 
ature. Some authors favor the tonsillar bed as the site, others 
favor the intrapleural or extrapleural route, and yet a third 
school of thought claims that pulmonary interstitial emphy¬ 
sema is the initial lesion, and results from respiratory ob¬ 
struction. 

Macklin in his experiments showed that by over-inflation 
the alveoli can be made to rupture, resulting in a leak of air 
into the interstitial tissues of the lung. The air may then 
travel along the walls of the pulmonary blood vessels in 
artificial channels which it has dissected for itself to the root 
of the lung and from there into the mediastinum. This may 
further spread to give extensive pneumomediastinum and 
even a pneumothorax. 

In this particular case the authors believe that the ragged 
tonsillar beds permitted air to enter the tissue planes during 
post-operative swallowing and coughing. Operative hem¬ 
orrhage no doubt led to more trauma to the tonsillar fossae 
than usual, and this coupled with a moderate amount of res¬ 
piratory obstruction resulted in the air extravasation, the 
air traversed tissue planes in the neck and extended into the 
mediastinum and retroperitoneal area. Rupture of a medi¬ 
astinal bleb produced the left tension pneumothorax, and a 
similar sort of event must have allowed air to enter the re¬ 
troperitoneal space. 

Barton and Roman 20 described an endotracheal technique 
for adenotonsillectomy. The requirements of ideal tonsillec- 
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tomy anesthesia are that it be safe, not too unpleasant, and 
'nat it allows proper working conditions for the surgeon. 

To achieve these ends the authors devised three sines of 
. tracheal tongue blade which can be used with the Crowe- 
! is or the Mclvor mouth gags. The blades are constructed 
a a conduit through which the endotracheal tube can ho 
tl ided. The device allows endotracheal intubation with- 
i' nterfering with the surgical field for any kind of olo- 
i ,i ngeal surgery. 

r feel that this apparatus overcomes all the objections 
>, to the use of Pentothal techniques without intubation. 
The irther feel that the technique of endotracheal anesthesia 
perm the use of heavy premedication or the preoperative 
jse ot ectal Pentothal to minimize the psychological shock 
of the .peration. 

Com ents: At the Hospital for Sick Children in Toronto, 
we sti , think that open ether anesthesia is the safest for ton- 
sillect ay in children. We avoid premedication because it 
prolongs the return of a vigorous cough reflex which is the 
child’s chief protection against the sometimes serious effects 
of post iperative aspiration of blood or vomitu3. 

PREMEDICATION AND GUILLOTINE TONSILLECTOMY. 

N. G. P. Butler-' 1 believes that methylpentynol is a very 
unsatisfactory sedative for children prior to tonsillectomy. 
He argues this from his own experience and also from hki 
reading of Dr. C. 1L Rendell’s article in the Brit. Med. J'rur. 
of Dec. 11, 1954. 

Only two children out of 56 admitted liking the preparation; 
the remainder disliked it intensely. He agrees with Dr. 
Kendell that in about a tenth of the cases the induction was 
delayed by vomiting the elixir. The ward staffs actively 
disliked the menthylpentynol on account of the almost uni¬ 
versal postoperative restlessness ana lack of cooperation that 
accompanied its use. Whereas the non-drug-sedated chiid 
|a soon completely “round” after the operation and after suit¬ 
able explanation and reassurance will lapse into quiet sleep, 
a child who has had metiylpentyml is still confused and in- 
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capable of appreciating the situation, and thus reacts ac¬ 
cordingly. 

R. J. James Hodges also writes that the evidence in Dr. 
Rendell’s article does not substantiate her favorable con¬ 
clusions. 

D. B. Halstead writes that any premedication swallowed 
gives increased gastric motility and increased risk of vomit¬ 
ing and its sequelae; any morphine derivative depresses 
respiration and makes it difficult to obtain the required depth 
of anethesia, and most children object more to rectal injections 
than to a gas tactfully given. All the barbiturates make the 
children restless and difficult to control postoperatively, un¬ 
less there is a nurse for each patient. He i*emains convinced 
that the best and safest premedication is atropine 0.65 mg 
(by injection) and nothing else. 

Gusterson 31 writes that in his opinion the elixir of “ob¬ 
livion” as put up by Schering is of very great value for 
children. He has not met a single incident of vomiting in 
500 cases. The oblivion should be given one hour before 
induction and followed by atropine half an hour later. He 
is preparing a film which he hopes will be convincing. 

Methylpentynol is now being prescribed fairly widely as 
a hypnotic, and as a means of allaying apprehension, but 
there are relatively few reports of overdosage. The follow¬ 
ing case report by I. M. Brown and R. A. Ellis, describes 
recovery after ingestion of approximately 10 g. of methyl¬ 
pentynol in the form of a proprietary elixir (“oblivion”) 
and this appears to be the largest overdosage followed by 
recovery. 

A woman aged 39, weight 7 st. S lb., was admitted to hospital on Oct. 29, 
1954, having taken approximately 5 oz. (150 ml.) of a proprietary elixir 
containing 250 mg. of methylpentynol per drachm (70 mg. per ml.) There 
wap a history of previous mental illness, necessitating admission on a 
voluntary basis to a mental hospital in July. 1954, for a period of ten 
days. Since that time the patient had been depressed at intervals, and 
had threatened to commit suicide. 

She had drunk the elixir about mid-morning and was admitted to 
hospital at 3:30 p. m. She was then deeply asleep but responded faintly 
to pressure on the supraorbital nerve. Her general condition was good; 
respiration 20, pulse 72, blood pressure 130/80. Her pupils were normal 
in .size and reacted briskly to light. 

On the' assumption that absorption was probably complete, stomach 
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lavage was not carried out. Geneial supportive treatment was instituted 
and methylamphetamine hydrochloride 30 mg. was given intravenously 
every half-hour. At 6:30 p. m. she was less deeply asleep, and half opened 
her eyes when spoken to. Her general condition was good, respiration 21, 
pulse 72. By 8:30 p. m. she was half awake and making attempts to 
speak. At 10 p. m. she was able to speak and to answer questions, al¬ 
though still diowsy. At this point the methylamphetamine hydrochloride 
was discontinued. 

During the next day she was somewhat drowsy, but rational and capable 
oi answering questions. By the morning of Oct. 31 she was fully re¬ 
covered and later consented to have further mental hospital treatment 
as a voluntary patient. 

The single fatality on record is thought to have followed 
the ingestion of -1.5 to 6 g. 

Gusterson 33 , anesthetist. Worthing group of Hospitals, 
Sussex, England, has written a long useful article describing 
the management of children about to undergo tonsillectomy. 
The entire article is worthy of study because it contains many 
practical suggestions. He summarizes his paper thus: It 
is important to avoid emotional trauma in children admitted 
to hospital for tonsillectomy, especially when they are under 
five years of age. Simple points in the management of child¬ 
ren during their stay in hospital are outlined. The disad¬ 
vantages and dangers of using barbiturates for preoperative 
sedation are outlined. The use of methylpentynol in a 
flavored elixir preoperative sedation is described. A follow¬ 
up to 100 cases showed no difference between the emotional 
response of those children sedated with pentobarbitone and 
those receiving methylpentynol. Methylpentynol has a great 
safety margin and none of the disadvantages of the bar¬ 
biturates. 

W. N. Rollason 51 briefly states seven combinations for 
tonsillectomy and adenoidectomy in children and the reasons 
for discontinuing them. While the ideal premedication and 
anesthetic technique for guillotine tonsillectomy in children 
has yet to be found, syrup-of chloral correctly given, followed 
by nitrous oxide, xoxygen, and trichlorethyline, correctly ad¬ 
ministered from a-McKesson machine is at present, he thinks, 
the nearest approach to this ideal. 

E. H. M. Foxen 35 Nvrites that he' is surprised that guillotine 
tonsillectomies are still- being performed in large numbers 
in the second half of the Twentieth century (circa 1955). 
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He mentions how Waugh found 143 cases that had already 
had their tonsils guillotined, some of them as often as two 
or three times, and concluded that the cause of the failure 
lies not with the operator but with the type of operation. 
He voices his agreement with Waugh. 

D. Browne™ agrees with Foxen in his protest against the 
extraordinary inefficiency of the present removal of tonsils 
and adenoids in Great Britain. 

H. B. C. Sandiford believes that the key to the performance 
of good and bad tonsillectomy is anesthesia. 

J. C. Campbell™ assures Foxen that it is not just the guillo¬ 
tine method which is responsible for tonsillar remnants, and 
damage to the faucial pillars, soft palate, etc. If failures 
occur either the operator has not been taught correctly or 
is inept. To reverse Mr. Miles Foxen’s quotations, surely 
“the cause of failure lies not with the operation but with the 
operator.” 

R. Ellison' 17 argues that with proper skill and using a 
hemostatic guillotine in the majority of children, guillotining 
is as good as dissection. 

J. F. Neil states that the last sentence quoted from Waugh 
is nonsense. The complete removal of a tonsil with a guillo¬ 
tine is perfectly possible. 

Forster 38 is convinced that the most successful instrument 
to apply in the many cases suitable for its use is the modified 
double-bladed hemostatic Tonsillatome of LaForce. 

Campbell and Smith 33 state that the correspondence which 
had recently appeared in the British Medical Journal (ab¬ 
stracts of this correspondence are printed in this “Tonsil” 
section) would lead one to suppose that the operation for 
removal of tonsils and adenoids in children by guillotine and 
curette under ethylchloride anesthesia was a thoroughly unsat¬ 
isfactory procedure. This conclusion is entirely at variance 
with their experience. 

They examine every detail of this' procedure very fairly 
and terminate a good paper with the following summary and 
conclusions: 
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Guillotine tonsillectomy and curettage of adenoids carried 
out by an experienced surgeon, under ethylchloride anesthesia 
administed by a competent anesthetist, is a satisfactory 
operation. The procedure, as carried out by them is described 
in some detail, emphasis being laid on the necesssity for a 
'nnsiderable induction of anesthesia. Those who have re¬ 
sided their objections to the operation base their opinions 
• w an experience of inexpert anesthesia, usually too light. 
Contrary to widespread belief, the operation requires an 
anesthesia of considerable depth. The competent anesthetist 
who is aware of the dangers of ethylchloride, can employ it 
safely. A recent series of over 12,000 cases without a death 
is recorded, as contrasted with one of some 25,000 dating 
from the first quarter of the century in which there were 
eight deaths. 

Crooks 10 carrying on a four year’s tradition at the Hospital 
for Sick Children of dissection of tonsils in all cases, says 
that he cannot be expected to support the guillotine operation. 
He requires ten minutes of deep anesthesia, capable of exten¬ 
sion exceptionally, for each tonsil and adenoid operation. He 
is horrified at the fz-equency of long lateral adenoid l'emnants 
causing ear trouble in his patients. More time and care are 
necessary. Ether anesthesia following ethylchloride induc¬ 
tion is as safe and pleasant as ethylchloride alone, and, after 
all, what is the hurry? 

Mawson and Cartwright 41 criticize sevez-al details in the 
article by Campbell and Smith. By conti-ast; they believe 
that the essential safety condition of the guillotine operation 
necessitates light anesthesia; they point out the danger of 
turning the child on its side after the removal of the tonsils 
and a leisui’ely adenoidectomy. They state that the guillotine 
operation has been abandoned because premedication was 
considered generally unsafe before guillotining children in 
large numbez-s; and finally because modem attention is be¬ 
coming focussed moz-e on the adenoidectomy and less on the 
tonsillectomy. Adenoidectomy is far more difficult to do well, 
and the penalties of an incomplete and inexpert removal are 
greater, since it is possible to cause peiunanent deafness 
through damage to the Eustachian tubes, or by failing to re- 
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move a cause of Eustachian obstruction and middle ear in¬ 
fection. 

TONSILLECTOMY AND ADENOIDECTOMY AND DEAFNESS. 

The Jour A. M. A.‘- was asked whether the removal of the 
tonsils would improve the hearing of a four-year-old child 
apparently hard-of-hearing, and replied that in view of the 
history given surgical removal of the tonsils and adenoids 
appear indicated. 

Crowe ,J replied to a query regarding tonsils and hearing 
as follows: 

“Our impression in the late 1930’s was that the number 
of adults with impaired hearing could be reduced by 50 per 
cent if children in the primary grades of our public schools 
were examined with an otoscope and an electric nasopharyngo- 
scope and properly treated. The routine procedure through¬ 
out the country at that time was to test the hearing and 
send a note to the parents. For financial reasons, often 
nothing was done for the child. In 1939 we examined with 
the greatest care 1,365 school children who lived in the Eastern 
Health District of Baltimore. The hearing of each child 
was tested on several different occasions in a soundproof 
room at the Johns Hopkins Hospital. Sixty-seven, or about 
one in 20 of these apparently healthy school children were 
found to have impaired hearing for all tones, and some diffi¬ 
culty in understanding spoken wox’ds. Many more had lesser 
degrees of impairment. This study was interrupted by the 
war. 

“A second study of 5,428 third grade school children was 
begun in November, 1948, and terminated five years latex - . 
Screening tests showed that 582 (10.7 per cent) had some im¬ 
pairment of hearing. The hearing of the remaining 4,846 
childi'en was good. It is intei’esting that in this antibiotic 
ei - a only seven of these 582 childi’en had discharging ears. 
RecuiTing attacks of otitis media and chronic mastoiditis 
wei'e common causes of impaii - ed hearing before the days of 
sulfonamides and antibiotics. In the second and third decades 
of the present century, ear and sinus infections wex - e more 
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frequent than noted above, and I think for that period the 
50 per cent prevention figure was not too high.” 

Barton 44 protested to the Jour . A. M. A. that Brown was 
misquoted or misinformed when he wrote that "Deafness, 
recurring otitis media, and mastoiditis are rarely improved 
bj adenoideetomy.” 

Brown 45 replied to the protest as follows: 

“In disagreeing with the above statement, Dr. Barton is 
undoubtedly voicing an opinion generally held; however, my 
article and The Journal’s abstract of it would have served 
little purpose if they had not mentioned the fallacies of the 
prevailing belief. Many outstanding men believe that pro¬ 
gressive deafness, recurring otitis media, and mastoiditis 
usually are caused by chronic sinustis, and that adenoidec- 
tomy not only fails to improve these conditions but may pre¬ 
dispose to them. In the original article, ‘Harmful Sequelae 
of Adenoideetomy in Children with Chronic Sinusitis,’ Arch. 
Pediat., 71:233, 1954, there are 64 references and many 
quotations regarding the protective value of adenoids against 
the purulent secretions of sinusitis in the production of the 
above conditions by sinusitis. 

“The adenoid protects not only the upper but also the lower 
respiratory tract. Kaiser’s controlled study, now a classic, 
has shown that removal of tonsils and adenoids increases the 
likelihood of lower respiratory tract symptoms. As my 
article states, ‘these complications are seen only in children 
with sinusitis whose protective barrier, the adenoids, had 
been removed.’ It seems neither fair nor open-minded for 
one to protest a statement appearing in an abstract when he 
has not read the original article to determine how the con¬ 
clusion was derived.” 

Replying to a query regarding the use of radium in the 
nasopharynx the Jour. A. ill. A. 4 " replied: 

“This form of therapy is still very popular, and is produc¬ 
ing the desired results in the usual percentage of cases. So 
far there is no definite evidence to show that carcinoma can 
result as a late radiation sequel. Some reports show patients 
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followed as long as 30 years without serious pathological 
consequences.” 

POLIOMYELITIS AND TONSILLECTOMY. 

A report on the relationship, if any, of poliomyelitis and 
tonsillectomy 47 has been issued by the Medical Research Coun¬ 
cil Committee on inoculation procedures and neurological 
lesions. This report is so detailed and so carefully composed 
that it should be studied in the original. 

It is divided into two parts: one dealing with recent ton¬ 
sillectomy and the other with remote tonsillectomy. Little 
more than the summaries of these parts can be given here. 

1. Recent Tonsillectomy. Since eaidy in 1951 all medical 
officers of health in England and Wales have submitted to the 
Medical Research Council a routine report on each person 
notified in their areas to be suffering from poliomyelitis. The 
reports stated whether the patient had undergone tonsillec¬ 
tomy within 12 months before the onset of symptoms and 
gave dates where relevant. Patients reported to have had 
their tonsils removed within three months before the onset 
of poliomyelitis were selected for special investigation, and 
one of three investigators visited the medical officer of health 
who notified the case, the physician who was in charge of 
the patient in hospital, and, in many instances, the patient’s 
general practitioner, and made a detailed record. This is a 
report of the information obtained about all patients in Eng¬ 
land and Wales up to the end of 1953, said to have had their 
tonsils removed within the three months before the onset of 
poliomyelitis. 

Between March, 1951, and December, 1953, complete re¬ 
ports were received of 103 children up to 18 years of age 
who developed poliomyelitis within 91 days after tonsillectomy. 

Sixty-one (59 per cent) had symptoms one to 21 days after 
tonsillectomy. The concentration was most evident in the 
bulbar and bulbo-spinal groups where 44 (79 per cent) oc¬ 
curred one to 21 days after operation, compared with 38 per 
cent of the spinal cases and 31 per cent of the non-paralytic 
cases. 
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Most cases occurred in the principal epidemic period, but 
the same pattern was seen in epidemic and non-epidemic 
seasons. 

Tonsillectomy, as practiced at present, added relatively few 
to the total number of cases of poliomyelitis reported during 
the study, but tonsillectomy should continue to be restricted 
m any area where the disease is unusually prevalent. 

2. Remote Tonsillectomy. In the summer of 1951, an 
investigation was made to determine the importance of the 
etiology of poliomyelitis of activating agents such as physical 
activity illness, injury, injections, and surgical operations, 
including tonsillectomy and dental operations. For all agents 
except tonsillectomy the inquiry was restricted to three months 
before the onset of poliomyelitis, but for tonsillectomy a 
record was made of operations carried out at any time before 
the onset of symptoms. The investigations were made in 
Cardiff, the administrative county of Devon, East Anglia, 
Exeter, Leeds, parts of the administrative county of London, 
Manchester, and Oxford, and as only a few cases were ob¬ 
tained in 1951, the inquiry was continued until the end of 
1952. 

Between mid-1951 and November, 1953, records were ob¬ 
tained in selected areas of England and Wales of the history 
of tonsillectomy at any time before the onset of paralytic 
poliomyelitis in 51 patients under five years of age and 203 
patients five to 15 years of age. Histories were similarly 
obtained for the same number of matched controls. Only 
two of the patients and none of the controls under five years 
of age had had their tonsils removed. 

In the five to 15 year age group, 72 (35 per cent) of the 
patients had undergone tonsillectomy compared with 44 (22 
per cent) of the controls. The differences between patients 
and controls were greatest in the group with bulbar paralysis, 
intermediate in the group with bulbo-spinal paralysis, and 
least in the group with spinal paralysis. 

In the bulbar and bulbo-spinal groups, most patients had 
had their tonsils removed at least one year and often five or 
more years before the onset of poliomyelitis. 
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The results indicated that persons whose tonsils had been 
removed were more likely to develop the bulbar form of 
poliomyelitis than those who had not had the operation, even 
if years had elapsed between the removal of the tonsils and 
the onset of poliomyelitis. 

Fraser 43 doubts whether it is fair to contrast a group of 
tonsillectomised children with a control group of average 
children. The former presumably have a poor resistance to 
upper respiratory infections, and it would, therefore, be 
reasonable to expect a more severe attack of poliomyelitis 
in this group than in a group of average children. 

Asked whether it is advisable to perform tonsillectomy 
and adenoidectomy on children taking the Salk vaccine, the 
Jour. A. M. A: VJ replied: “On the basis of available evidence 
that tonsillectomy may have a provocative effect on polio¬ 
myelitis, it would seem wiser that a child who is to have a 
tonsillectomy should be given the course of the vaccine before 
the tonsillectomy is undertaken.” 

The Jour. A. M. AJ° was asked when tonsillectomy and 
adenoidectomy should be performed in relation to adminis¬ 
tration of Salk vaccine and replied: 

“If it is desired to derive what protective influence vaccina¬ 
tion may provide before tonsillectomy, then the period when 
the full protective effect can be anticipated from primary 
immunization would be 14 days after the second dose, even 
though it has been shown that in the majority of individuals 
antibody developes 14 days after the first dose. The inter¬ 
diction of elective surgery in relation to the administration 
of poliomyelitis vaccine was applied in some areas during the 
field trial period. Elective surgery, and more specifically 
tonsillectomy, should not be performed during periods of polio¬ 
myelitis prevalence, but this need not deter tonsillectomy if 
vaccination is administered when poliomyelitis is not prevalent. 
It would be hoped that under ideal circumstances a course of 
poliomyelitis vaccine could be completed before tonsillectomy 
to take advantage of whatever immunization has resulted 
from the vaccine. One should not tempt fate by advocating 
tonsillectomy during the poliomyelitis season even in vac- 



WISHART, ET AL.: RHINOLOGY IN CHILDREN. 


1155 


ciliated children. Efficacy of vaccination was demonstrated 
under normal circumstances, and not under circumstances of 
the increased hazard that pertains as a result of tonsillectomy 
during poliomyelitis prevalence.” 

MOUTH AND THROAT INFECTIONS. 

In diphtheria the antitoxin is very effective in neutralizing 
the exotoxin formed by the G. diphtheriae, but toxin con¬ 
tinues to be produced until the bacteria cease to multiply. 
All the available antibiotics have some bactericidal effect on 
the organisms, both locally and systemically. Beach 51 and 
his co-workers studied the effect of erythromycin on the 
clinical course and bacterial flora of the nose and throat in 
acute cases of diphtheria, and in chronic carrier state. In 
195." and 1954 they treated 103 cases, and of these selected 
49 for study. The other cases were discarded from the study _ 
because of previous medication before coming to hospital. 

The 49 patients all had one or more positive nasal or throat 
cultures for C. diphtheriae with subsequent confirmation by 
virulence tests. They were treated with erythromycin and 
diphtheria anti-toxin. All patients on the pediatric service 
of their hospital who were found to be diphtheria carriers 
were treated with erythromycin alone. Patients classified 
as carriers were completely asymptomatic, had no physical 
findings to suggest active infection, had negative Schick tests 
and harbored virulent C. diphtheriae in their oropharynx. 

Cultures for C. diphtheriae were obtained daily on most 
patients for seven days, and as long thereafter as necessary 
until two consecutive negative cultures were obtained. Levels 
of erythromycin in the sera of 28 patients were determined 
at intervals during the course of the treatment. Any toxic 
effect of the drug was noted. 

It was found that C. diphtheriae was eradicated in all 
patients after completing treatment. The average time was 
two days in the active cases and three days in the carrier 
state. One patient died from toxic myocarditis. In the 
treatment of diphtheria erythromycin appears, on the basis 
of this study to be the most promising antibiotic to date. 
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Erythromycin is advocated as an adjunct to and not as a 
substitute for antitoxin in the treatment of acute diphtheria. 

The Jour. A. M. AJ- was asked for diagnosis and treatment 
of tenacious pseudomembrane formation over the adenoids 
which was unresponsive to chemotherapy: 27 cases with this 
condition had been seen, three of them in children. The 
reply was that mononucleosis and lymphatic leukemia should 
be considered, but emphasized that diphtheria was a strong 
probability in spite of the negative cultures. 

NASAL OPERATIONS. 

Wexler 53 states that indications for surgical correction of 
the deviated nasal septum in children are nasal obstruction, 
chronic sinusitis, epistaxis and deformity of the nose after 
severe trauma. He emphasizes that only those portions of 
the nasal septum that are responsible for the presenting 
condition are removed. 

Comment: Your reviewers admit that submucous resec¬ 
tion of the nasal septum is necessary in some children. They 
feel, however, that very many children will have their sep- 
tums operated upon if the indications of Wexler are followed, 
and point out that some of such interferences will be unneces¬ 
sary and ultimately very unfortunate for the patient. Every 
child on whom submucous resection of the nasal septum is 
considered should be referred first of all to a rhinologist of 
long experience. 

Gollom 31 discusses nasal fractures in both children and 
adults, their anatomical and pathological factors, their classi¬ 
fications and the management by the conventional closed 
method. 

The anatomical problem in children is slightly different 
from that in adults. The nasal bones are separated by a 
suture line; the bones are softer, the cartilages thinner. With 
injury the bones may spread apart or the cartilages tear easily. 
Radiography may reveal soft tissue edema and nothing moi'e. 
The septal cai'tilage may, with injury, buckle and spring from 
the vomerine gi’oove, becoming dislocated into either the right 
or left nasal passage. 
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It is easy to overlook nasal fractures. In children particu¬ 
larly the rapid symmetrical swelling which may occur ob- 
scuivs tlie basic deformity. Palpation of a depressed bone 
is less certain. The intern in his hospital emergency de¬ 
partment, or the family doctor, may be unaware that 40 to 
50 per cent of nasal fractures will not show up on radio¬ 
graphs. A negative report gives the doctor who first seas 
the patient a false sense of reassurance. Four weeks later 
the patient or his family becomes convinced that a deformity 
really exists. By this time a relatively minor condition has 
changed into a major problem, due to bony union or scar 
tissue formation and contraction. 

Reduction, where feasible, is best undertaken immediately 
after the accident. Where edema is considerable, reduction 
may be postponed for several days. Children require a gen¬ 
eral anesthetic. Manipulation and elevation of fragments will 
often accomplish disimpaction and reduction at the same 
time. 

Following reduction of the fracture the nose is packed for 
four or five days and an external splint is applied and kept 
on for seven to ten days. 

He also comments on the open rhinoplastic approach to more 
complicated nasal injuries. 

Comment: It is the reviewer’s opinion that an external 
splint prevents observation and that packing, in spite of 
antiseptic ointment, produces headache and perhaps infection. 
He prefers to do without either. He does favor putting re¬ 
straining armlets on the child and at night preventing the 
child from rubbing its nose against the pillow. 

TUMORS. 

A case report of a thymic tumor of the pharynx is pre¬ 
sented by Epstein and Loeb 55 . The presence of thymic tissue 
above the thyroid gland is rare, and the explanation is due 
to the fact that the thymus originates from the third and 
fourth branchial clefts. 

The patient was a three-week-old infant in whom the mother 
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noted the appearance of a mass protruding from the mouth 
when the baby regurgitated. It had the appearance of a 
second tongue, being about 1 cm in diameter. The mass 
projected from the mouth for a few minutes, then disappeared 
into the mouth. X-ray examination with barium showed 
the mass to be alternately swallowed and regurgitated. The 
base of the mass was seen to be in the medial portion of the 
left pyriform sinus. The mass was removed with a nasal 
snare after a ligature was tied around the pedicle. The 
pathological report showed a mass 3.5 cm. long and 1 cm. in 
diameter. Cross section showed the interior to be made up 
of cords of yellow tissue set in pink membrane. Sections 
showed a polypoid structure consisting of isolated groups of 
thymic tissue containing Hassall’s corpuscles. 

A case of teratoma of the tonsil in the newborn is reported 
by Baugh and O’Donoghue 56 . The tumor produced respira¬ 
tory obstruction, and at birth the infant was in a state of 
asphyxia pallida, and remained so after large amounts of 
mucus were extracted. There was some improvement in 
color after the administration of oxygen and 7 per cent 
CO-2, but breathing remained difficult. Further examina¬ 
tion at this time revealed a tumor protruding from the 
posterior surface of the left anterior pillar of the tonsil. The 
growth was obstructing the pharynx entirely. An emergency 
enucleation of the tonsil was carried out with a tonsil guillo¬ 
tine, and breathing became much easier. There was some 
trouble with hemorrhage which was finally controlled, but 
the baby died about 36 hours later. 

The pathological report showed a tumor mass consisting 
of a tonsil and two polypi projecting from the external sur¬ 
face. The larger polypus measured 15x10 mm., and the 
smaller one 10x3 mm. The tonsil measured 20x10x15 mm., 
and on section showed bony, cartilaginous and other white 
tissues. Histological examination showed a disorderly mix¬ 
ture of cartilage, cancellous bone, plain and striated muscle, 
neuro-epithelium, and renal and adipose tissues, together ' 
with clumped masses of cells which included lymphocytes, 
plasma cells, eosinophiles and multinucleated giant cells. A 
diagnosis of teratoma was made. 
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The authoi believes that this is the first case lepoited of a 
teiatoma arising m the tonsillar fossa. 
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ANNUAL ASSEMBLY IN OTOLARYNGOLOGY. 

The Department of Otolaiyngology, University of Illinois 
College of Medicine, announces its Annual Assembly in Oto¬ 
laryngology from October 1 through 7, 1956. The Assembly 
will consist of an intensive series of lectures and panels con¬ 
cerning advancements in otolaryngology, and evening sessions 
devoted to surgical anatomy of the head and neck, and histo- 
pathoiogy of the ear, nose and throat. 

Interested physicians should write direct to the Department 
of Otolaryngology, 1853 West Polk Street, Chicago 12, Ill. 



AN EVALUATION OF THE PSYCHOGALVANIC SKIN- 
RESISTANCE TECHNIQUE IN AUDIOMETRY.*! 

John E. Bordley, M.D., 

Baltimore, Md. 

Accurate determination of hearing ioss in the very young 
child, and in certain adults, is a challenge to the otologist. Only 
with accurate determinations can our knowledge of the etiol¬ 
ogy of hearing damage be advanced or the proper plans be 
laid for the rehabilitation of these patients. 

Hard-of-hearing children do not develop along the same 
lines as their chronological counterparts with normal hearing. 1 
Without the natural means to communicate, learning becomes 
a very complicated and slow process. Such deviant develop¬ 
ment frequently obscures the clinical picture, even masking 
the basic handicap of hearing loss. Many of the children un¬ 
der the age of five years, seen in large clinics, are brought in 
with the admission diagnosis of “mental retardation”, “apha¬ 
sia”, or "autism”. 

Children with partial hearing, especially those with residual 
hearing only for the low tones, suffer from failure to compre¬ 
hend conversation or to develop speech; but at the same time 
it is evident to close observers that these children can hear. 
Speech being mere imitation of what one hears, a child with 
such a handicap cannot hope to produce much more than a se¬ 
ries of “grunts”. His communication being thus reduced to 
almost an animal level it is not surprising that many of them 
are stigmatized as mentally deficient and so denied the chance 
of early rehabilitation. 

Adults suffering from various types of psychic trauma, or 
of brain damage, make up a smaller group of patients that 
present, with respect to testing hearing, a similar problem to 

* Submitted as Candidate's Thesis to American Laryngological, Rhin- 
ological and Otologlcal Society, Inc., 1950. 

t From the Department of Otolaryngology, the John Hopkins Univer¬ 
sity School of Medicine. This work supported by a grant from the Leland 
Stillman Foundation. 

Editor’s Note: This ms. received in The Laryngoscope Office and accepted 
for publication January 20, 1956. 
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that of the very young child. Subjective tests are unreliable. 
Even in those instances where malingering tests show the sub¬ 
jective test inaccurate, the problem of establishing accurate 
thresholds still remains. 

Standard hearing tests used in diagnostic work in adults 
are inapplicable to the problems of the young, hearing-handi¬ 
capped child and the adult with psychic trauma or brain dam¬ 
age, because they depend primarily on the voluntary coopera¬ 
tion of the examinee. 

To obtain diagnostic information on the hearing status of 
deafened young children, four types of tests had been evolved 
by 1947: 1. the use of various noise makers; 2. speech audiom¬ 
etry ; 3. play audiometry; A. changes in electro-eneephalograph 
records under the exhibition of a test tone. 

The use of noise-making toys, which has been employed for 
many years,reached a very refined state in the hands of 
the Ewings and Utley. They, separately, developed a set of 
calibrated noise makers which they used for testing; at times 
they substituted pure-tones during the test situation. Their 
accurate observations led to many successful determinations of 
hearing loss. Myklebust used a variation of this technique in 
his clinic. Such tests closely approach Play Audiometry. Their 
chief handicaps are: 1. in many instances a response to vibra¬ 
tion may be elicited as well as, or instead of, an auditory re¬ 
sponse; 2. such tests are basically bilateral in character; 3. it 
is seldom possible to make accurate determinations for thresh¬ 
olds of pure tones, and often impossible to distinguish where 
in the sound spectrum the greatest loss of hearing occurs. 

Speech audiometry was used successfully by Keaster* and 
others 1 s before 1947. By its use much information can be ob¬ 
tained about these children, whose speech development permits 
even limited communication. The difficulties encountered in 
using this technique result not only from its dependence upon 
cooperative communication, but also from the fact that it gives 
no information about the pure-tones involved or their indi¬ 
vidual thresholds. 

Play audiometry reached its present excellence when Dix 
and Hallpike 3 developed the “Peep Show”. Here a child is con- 
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ditioned to press a button when he hears a pure-tone in order 
to be rewarded by the sight of an interesting picture. In expert 
hands and working with cooperative children this has proved 
an accurate and very satisfactory technique. Success here de¬ 
pends entirely upon the active cooperation of the examinee. 
The principal difficulties encountered have been 1. with chil¬ 
dren under three years of age; 2. with children suffering from 
psychic trauma; S. with those children with brain damage. 
Especially notable in this latter group is the child suffering 
from cerebral palsy. 

Michels and Randt 10 in 1947 reported changes in the electro¬ 
encephalograms of adult patients stimulated by pure-tones. 
Similar work was also reported by Marcus, Gibbs and Gibbs 11 
in 1949 working with young children. The problems encoun¬ 
tered in using this technique are: 1. repetitions of the sound 
stimulus result in gradual disappearance of "response 
changes" in the tracings; 2. the stimulating tone has to be 
delivered at a considerably greater intensity than the actual 
threshold in order to obtain a response; 3. some tones in the 
sound spectrum produce better responses than others. 

In an effort to obtain information on the hearing of adults 
and children who could not be satisfactorily tested by the fore¬ 
going techniques, Psychogalvanic skin-resistance (PGSR) au¬ 
diometry was first attempted at the Johns Hopkins Hospital 
in 1947. This method of testing is based on the Pavlovian con¬ 
ditioned reflex. 1 - Such a reflex had been demonstrated by Pav¬ 
lov 13 before 1912. He repeatedly fed dogs soon after sounding 
a tone. After sufficient repetition of this sequence, the dogs 
would salivate at the sound of the warning tone in anticipation 
of the feeding. This was a sympathetic nervous system re¬ 
sponse to an auditory stimulus. 

The changes in skin-resistance to the passage of a small elec¬ 
tric current following sensory, or emotional stimuli, were first 
demonstrated in 1888 by Fere. 11 In 1928 Richter 15 developed 
a technique whereby he was able to record graphically the 
qualitative changes in skin-resistance following stimulation of 
the sympathetic nervous system by an electric shock. For this 
determination he used a delicate Wheatstone bridge in circuit 
with a direct current millivolt amplifier, coupled with a graphic 
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Fig 1 2 Diagrammatic graph of the changes in skin resistance m a per¬ 
son before and after conditioning to a tonal stimulus 


recorder. The shock device was a Harvard inductorium with 
whicli the intensity of the shock could be varied. Richter’s 
technique consisted of adjusting the Wheatstone bridge so that 
the least current possible was passed through the skin, usually 
of the order of 2-20 microamperes. The patient was then mildly 
shocked, which resulted in a sympathetic stimulus. This caused 
increased activity of the sweat glands and a lowering of skin- 
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Fig. 3. The apparatus used In PGSR audiometry. The shock device and 
the audiometer are above the Wheatstone bridge, the amplifier and the 
inkwnter. 

resistance. Such skin-resistance changes were amplified and 
recorded. 

The PGSR technique of testing hearing acuity employs Rich¬ 
ter's equipment, 10 adding to it a standard audiometer. A pure- 
tone from the audiometer, through the headphone, is used as a 
warning signal of the coming shock, which follows in approxi¬ 
mately five seconds. After the warning tone-shock sequence is 
repeated for several minutes the patient develops a sweating 
response after the sound in anticipation of the coming shock. 
When this occurs, the patient can be said to have developed a 
“conditioned reflex”. Thereafter, as long as the patient hears 
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a warning tone there is a drop in skin-resistance before the 
shock. When the tone is not heard the patient receives no 
warning of the coming shock, and there is no premature sweat¬ 
ing response (see Figs. 1 and 2). 

Fig. 3 shows the skin-resistance audiometer. Fig. 4 shows 
the test situation. The shock electrodes will be noted on the 
leg and the skin-resistance electrodes can be seen on the finger 



Fig -1 The test situation The shock electrodes are on the right cilf, 
the skin-resistance electrodes are on the left hand 


tips. The shielded shock device and standard audiometer are 
placed above the Wheatstone bridge, the amplifier and re¬ 
corder. 

Fig. 5 represents an actual tracing of a patient who has 
been conditioned and whose threshold is being determined for 
the frequency of 1024 cps. It can be seen how the premature 
response occurs before the shock, and how, when the tone is 
dropped below threshold, the skin-resistance changes only after 
the shock. 

Long experience with this method has shown that once an 
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Fig. 5. An actual tracing obtained during PGSR audiometry, illustrating 
the method o£ determining the threshold value for a pure tone in a subject 
in whom a conditioned reflex has been established. 
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individual is conditioned for one pure-tone he is conditioned 
for tones in all octaves which may be used in the test in either 
ear. 1 ' Such conditioning lasts approximately 30 minutes after 
completion of the testing. Unless the shock is kept at a noxious 
level there is a general tendency for conditioning to fade when 
the test is carried on over a prolonged period of time. This 
may require increasing the intensity of the shock several times 
during a test. A masking sound may be used in the opposite 
ear without invalidating the test. 

By using this method thresholds can be plotted on a normal 
audiogram form just as in subjective audiometry. The period 
of time necessary for conditioning varies with each individual. 
Usually it can be accomplished within ten minutes. The length 
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of time to obtain an audiogram usually ranges from 20 min¬ 
utes to an hour. One hour should be the limit for such testing; 
because after that period the subject becomes extremely tired, 
and the complicating factors of sleep and exhaustion enter the 
picture. 

How Accurate Are Such Audiograms ? For the first three 
months this method was employed it was used only on adults, 
and whenever a PGSR audiogram was made it was followed 
by a subjective audiogram. Individuals chosen for such studies 
included normal to extremely hard-of-hearing patients. Rec¬ 
ords on 30 ears of 20 individuals with impaired hearing re¬ 
vealed an average difference of less than five dbs between 
subjective and objective audiometry throughout the sound 
spectrum (see Fig. 6). 
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Fig. 7. PGSR audiograms obtained from a rhesus monkey before and five 
months after a complete section of the left auditory nerve. 


What Is Being Tested by the PGSR Method? The end-organ 
for this reflex lies within the ear, and the responses obtained 
are not the reaction to some tactile stimulus. This fact has 
been demonstrated by sectioning one auditory nerve of a pre¬ 
viously tested Rhesus monkey, allowing the monkey to make a 
complete physical recovery and retesting his hearing. The un¬ 
operated ear gives a normal audiogram, while the ear in which 
the auditory nerve has been sectioned, when the other ear is 
properly masked, gives no response to auditory stimuli (see 
Fig. 7). 
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The localization of the region in the brain for the mediation 
of this reflex is, as yet, unestablished. Pavlov 13 in 1912 theo¬ 
rized that the site of such a conditioned reflex must lie within 
the cerebrum. It is now thought that there may be several 
levels in the brain at which this reflex may be mediated. For 
this type-testing the lowest level of communication between 
the auditory pathways and the sympathetic nervous system, 
n ould seem to be of great importance. Injury to auditory path- 
tv ays or auditory px-ojections above the lowest level of cross¬ 
over, might not reflect itself in such a conditioned reflex audio¬ 
gram. 
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FIs'. S PGSR records of the hearfng of an 11-year-old boy suffering from 
severe brain damage at birth, with psychometric classification at the idiot 
level. By other testa he showed no evidence of hearing. 


In 1948 Bromily” reported that he had been able to develop 
a conditioned response in a decorticate dog. The animal re¬ 
tained the power of discrimination between light and sound. 
Wang and Nagei- 13 have recently conditioned a decorticate cat 
to two types of auditory stimuli (bell and buzzer) by the 
PGSR method. In 1954 Wang, working in Richtei-’s laboi-a- 
toi-y, performed some as yet unpublished experiments, in which 
he abolished the shock-sweat x-eflex in cats by transection of 
the bx-ain from the intei'collicuiar level to the l-ostral border of 
the pons. Transection above this level did not abolish the re¬ 
flex. It would seem then, that the auditory-sympathetic x-eflex 
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Fig. 7. PGSR audiograms obtained from a rhesus monkey before and five 
months after a complete section of the left auditory nerve. 


What Is Being Tested by the PGSR Method? The end-organ 
for this reflex lies within the ear, and the responses obtained 
are not the reaction to some tactile stimulus. This fact has 
been demonstrated by sectioning one auditory nerve of a pre¬ 
viously tested Rhesus monkey, allowing the monkey to make a 
complete physical recovery and retesting his hearing. The un¬ 
operated ear gives a normal audiogram, while the ear in which 
the auditory nerve has been sectioned, when the other ear is 
properly masked, gives no response to auditory stimuli (see 
Fig. 7). 
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The localization of the region in the brain for the mediation 
of this reflex is, as yet, unestablished. Pavlov 13 in 1912 theo¬ 
rized that the site of such a conditioned reflex must lie within 
the cerebrum. Zt is now thought that there may be several 
levels in the brain at which this reflex may be mediated. For 
this type-testing the lowest level of communication between 
the auditory pathways and the sympathetic nervous system, 
would seem to be of great importance. Injury to auditory path¬ 
ways or auditory projections above the lowest level of cross¬ 
over, might not reflect itself in such a conditioned reflex audio- 
gram. 
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Fig. 3 FGSR records of the hearing of an 11-year-old boy suffering from 
severe brain damage at birth, with psychometric classification at the idiot 
level. By other tests he showed no evidence of hearing:. 


In 1948 Bromily 18 reported that he had been able to develop 
a conditioned response in a decorticate dog. The animal re¬ 
tained the power of discrimination between light and sound. 
Wang and Nager 13 have recently conditioned a decorticate cat 
to two types of auditory stimuli (bell and buzzer) by the 
PGSR method. In 1954 Wang, working in Richter’s labora¬ 
tory, performed some as yet unpublished experiments, in which 
he abolished the shock-sweat reflex in cats by transection of 
the brain from the intercollicular level to tile rostra] border of 
the pons. Transection above this level did not abolish the re¬ 
flex. It would seem then, that the auditory-sympathetic reflex 
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»wnif" Example of the "stabilization" of hearing- levels of a young 
child after repeated tests by PGSR audiometry. (2nd audiogram). Com¬ 
parison of PGSR values for iert ear with standard audiometry 18 months 
later. (3rd audiogram). 


must lie somewhere below the cortex and above the level of 
the inferior colliculi and the rostral border of the pons. 

That such an audiogram represents a test of the efficiency 
of the auditory end-organ rather than any comprehension of 
sound is further demonstrated by the little boy, age 11 years 
(see Fig. 8), suffering from severe brain damage as the result 
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of birth injury, severe prolonged anoxia and multiple post¬ 
partum convulsive seizures. He did not walk until he was 
three-and-a-half years old, and even at 11 he had a wide un¬ 
steady gait. He was not toilet trained, and would feed himself 
only occasionally, using his hands instead of a spoon. He had 
marked disturbances in his electroencephalogram. He was at 
‘he idiot level by psychometric evaluation. He liad developed 
i speech. He occasionally would turn his head toward some 
sound. He gave no satisfactory response to standard hear- 
i> tests, yet by PGSR audiometry his hearing was normal. 
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Fig 10. The test-retest PGSR audiograms of a child who was first tested 
at 19 months of age, and again at 28 months 


He had no hearing in the broadest sense of the word, but his 
end-organ function was unimpaired. His reception was unim¬ 
paired, but his perception was destroyed. 20 

It is felt that when testing children the initial audiogram 
represents hearing at least as good as the thresholds obtained. 
We do not consider this the true threshold, however, until we 
have obtained at least two audiograms on separate occasions 
that average within five dbs of each other. To obtain such 
determinations has occasionally required as many as three or 
four test periods (see Fig. 9). Each succeeding test in these 
children shows an improvement. 
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Such improvement subsequent to initial testing has also been 
noted by Barr 21 in both play audiometry and psychogalvanic 
audiometry. The Ewings 22 in a follow-up study of the hearing 
levels of a group of children whose thresholds had been estab¬ 
lished by their “Toy Tests" found that no child tested worse 
than his first level. A number of the children were found to 
have better thresholds in the follow-up tests. This variation is 
seen more frequently in younger children under three-and-one- 
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half or four years. It is also more likely to occur in the pres¬ 
ence of some brain injury. Once the threshold has been estab¬ 
lished the test-retest picture has proven satisfactory (see Figs. 
10 and 11). 

In very young children it is impossible to make objective- 
subjective cross checks on audiograms. Standard pure-tone 
audiometry is rarely reliable under six years of age. A series 
of 59 ears on 39 children ranging from four to 18 years, and 
averaging eight years, were studied by Hardy and Bordley 23 
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by PGSR and standard audiometry. Deviation was less than 
5 db in from 61 to 73 per cent of the tests at 500 cps., 1000 
cps. and 2000 cps. The average of deviations shows that the 
threshold for PGSR is slightly lower than that obtained by 
standard audiometry (see Fig. 12). These data are slightly 
at variance with the reports of Barr, 21 Faure, 24 and Maspitiol 25 
in similar groups of children. 

Barr states that standard audiometry is about 5 db below 
thresholds obtained by PGSR. Faure reports in his series that 
true thresholds lie about 15 db below PGSR thresholds in ex¬ 
aminees between two-and-one-half and four years, and about 10 
db below in the four to seven year group. Maspitiol, Gougerot 
and Korine observed a 15 to 20 db discrepancy against PGSR 
thresholds in the children they studied between four and eight 
years of age. Barr in his recent monograph states that thresh¬ 
olds established by play audiometry and PGSR audiometry, 
once they have become stabilized, showed substantial agree¬ 
ment. Less than 15 per cent of the audiograms showed more 
than 5 db difference when checked by both methods, in a group 
of 68 children from two to six years old. 

What Is the Earliest Age at Which Stick Audiograms Can 
Be Attempted? Here again it depends on the individual. In 
general by the age of 18 months, testing a child without severe 
brain damage, should be relatively free from difficulty. 
Younger than this the child’s skin-resistance seems to increase, 
and the sympathetic response becomes slower. In many in¬ 
stances we have encountered in the child of six months, a skin- 
resistance so great that our Wheatstone bridge, which is ca¬ 
pable of handling up to 300,000 ohms resistance, cannot over¬ 
come it. We have successfully tested many children less than 
one year old, but failure increases greatly under 18 months 
of age. Such increased difficulty was also noted by Barr, who 
stated that he could not anticipate success in establishing 
thresholds by PGSR audiometry in more than 50 per cent of 
patients under two-and-one-half years of age. 

LaBenz, 20 in using this technique experimentally on new¬ 
born infants, has found that the sympathetic response to shock 
in them is very greatly slowed down, resulting in a much 
greater time lag between stimulus and response. He also found 
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the most active sweat glands to be on the head, instead of on 
the hands and feet. Altogether he studied 41 children averag¬ 
ing 134 hours old and was able to elicit responses to sound 
stimulation in 32 per cent. No attempt has been made to inter¬ 
pret these responses as thresholds, or to consider them as con¬ 
scious levels of hearing. 

What Difficulties and Failures Are Encountered in Using 
PGSR Audiometry to Test Children? As with almost any type 
of technique to test hearing, failures have been encountered 
when using this method. Difficulties have been encountered 
in conditioning some children. In a high percentage of cases 
difficult to condition, follow-up studies have subsequently 
shown evidence of brain injury. Difficulty has been encoun¬ 
tered in evaluating records on athetoids and spastic children 
because of the many false positives due to extraneous bursts 
of sympathetic stimuli in these children. 

One of the greatest problems is for the test personnel to 
maintain an “objective attitude”. Some of the worst mistakes 
have resulted from the tester distorting the interpretation of 
questionable tracings to fit his preconceived ideas. Goldstein 27 
has also emphasized this weakness. When records are not clear 
they should be discarded. The incidence of such failures is 
certainly not over four to five per cent, which we feel is not 
sufficient to invalidate the method. 

The percentage of failures has steadily decreased as we 
have improved our techniques in handling the child in the test 
situation. This is extremely important and can be done by a 
well-trained team, which through experience can keep the child 
relatively quiet and fairly well occupied during the tests.-" 
Many children have to be retired from the test situation and 
allowed to take a nap, or even get a night’s rest, when they 
become severely disturbed; but with a well-trained team that is 
willing to devote unlimited time to a child, success is the rule 
rather than the exception. Few children show serious fear dis¬ 
turbances when the test situation is properly handled. Barr in 
his series found that less than 5 per cent showed disturbing 
signs of fear. 

PGSR audiometry has been employed in the hearing studies 
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of over 1600 adults. Many of these patients have been exam¬ 
ined to obtain validating studies on the PGSR method, but 
more than 400 have been tested by this technique because there 
was reason to question the accuracy of the standard subjective 
audiometric findings. As a group adults are far easier to con¬ 
dition and test than children. It is thought that such ease of 
testing results from the fact that the method acts as a “lie de¬ 
ux tor” as well as a conditioner. The problem of stabilizing 
the threshold of response to a tone does not seem to present 
itself in adults as in young children. 



□ k/jntr-A Audi9f-raa - tirM tu 
0 Skit VntjtMCt - SJfM •• r 
X Evtntuil Co' cloiS l«sron-« level with ?iu , e Tan* 

Aadloietry 

Fig" 13. Standard and PGSR audiograms D f the right ear of a 36-year-old 
woman with, a "psychogenic overlay." Note that a repeat subjective audio¬ 
gram, done after the PGSR study, showed marked improvement 


The first audiogram is usually correct. Failure to establish 
satisfactory hearing levels has occurred in less than 2 per cent 
of the patients examined. Two complete failures occurred in 
testing two individuals suffering from a deep catatonic state. 
It has been used successfully in four general groups of pa¬ 
tients: 1. those suffering from some “psychogenic overlay” 
(see Fig. 13) ; 2. malingerers (see Fig. 14 ); 3. those adults 
with severe-Jiearing loss who have grown up in a deaf atmos¬ 
phere such as a “signing” school situation, and who as a result 
have never developed any ability to listen (see Fig. 15) ; &. per¬ 
sons with certain types of brain lesions. 

This latter category is of particular interest, as it offers a 
different diagnostic use for PGSR. It is comprised of older 
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F. J. 0. Ago 55 1-10-50 



Fig 14. Standard and PGSR (SR) audiograms of a 53-year-old man 
seeking compensation for an old head injury. 
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Fig. 15. PGSR audiogram of a 21-year-old woman, raised from infancy 
as a deaf child, educated in a deaf school environment. She had good 
speech, but gave no lesponses to standard audiometry. 


adults. By subjective hearing studies they appear to be satis¬ 
factory candidates to wear hearing aids, yet they have never 
been successful in their efforts to use them. Such individuals 
are familiar to every Hearing Center and offer a very baffling 
problem to otologist and audiologist alike.- 0 

A group of 20 of these patients have been under study by 
Bordley and Haskins 20 for the past two years. They have been 
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tested repeatedly by standard subjective pure-tone audiometry, 
PGSR and speech audiometry; they have all been individuals 
distinguished by success in their chosen fields of work. In each 
case the hearing difficulty has arisen in the preceding two to 
four years. They feel that they can hear quite well, but can 
no longer discriminate words. The problem is greatly accentu- 
'ed in group communication, or whenever the listening sit- 
tion becomes complicated. 


. m. _ 



Their hearing tests have the following in common: 

1 . The PGSR audiogram indicates significantly better hear¬ 
ing than does the standard subjective audiogram. 

2. Thresholds in decibels by speech audiometry for aware¬ 
ness of sound and for understandability of speech are much 
further separated than in those persons using amplification 
successfully. 

3. Ability to understand single simple words when spoken 
slowly is good. As the speed of delivery is increased there is 
an abnormal breakdown in the understanding. 
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A Discrimination breaks down abnormally in noise. 

A comparison of the hearing test records of a successful 
hearing aid user with one of the study group will highlight 
the significant difference in the responses (see Figs. 16 
and 17). 

The consistent difference between PGSR audiometry and 
standai’d audiometry in all of these patients is significant. 
PGSR audiometry has been shown to be dependent upon the 
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Fig 17. Standard, speech, and PGSR audiometric data of a 61 -year-old 
man, who has suffered repeated failures in attempts to use a hearing 
aid. 


intactness of the auditory end-organ and auditory pathways 
at least up to the level of the colliculi, but does not seem to re¬ 
quire an undamaged cerebral cortex. Standard pure-tone audi¬ 
ometry, depending upon subjective responses, would seem to 
require not only an intact auditory end-organ and nerve but 
also undamaged higher pathways, and cortical projections. 

The difference then, between the two types of tests in this 
group of individuals who have poor discrimination, a poor 
standard audiogram, and a good PGSR audiogram, would point 
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to some damage to the higher auditory pathways. Such dam¬ 
age does not interfere with sound reception but rather to its 
perception. Such damage would seem to be cerebral, probably 
in the cerebral cortex. 

Such a theory is supported by the work of several animal 
experimenters. Babkin 30 working under Pavlov in 1911, re¬ 
ported tests on a dog which survived three years after removal 
of the posterior portion of the cerebral hemispheres. Before 
operation the dog had been conditioned to sequences of sounds, 
but after operation he could never be taught to discriminate 
between tones. In 1912 Pavlov" observed “From the stand¬ 
point of the conditioned reflexes the cerebral hemispheres ap¬ 
pear as a complex of analyzers whose functions are: to de¬ 
compose the intricacy of the outer and inner worlds into their 
separate elements and components; and further, to connect all 
of these with the manifold activity of the organism.” Meyer 
and Woolsey 31 in 1952 reported that after bilateral ablation of 
the auditory cortex some animals could be conditioned to re¬ 
spond to a sound but could no longer discriminate between fre¬ 
quencies. Diamond and Neff 33 in 1953 reported that cats after 
bilateral ablation of the auditory cortex lost the ability to dis¬ 
criminate between tones. All these experiments indicate that 
damage to the auditory cortex results in damage to auditory 
perception, rather than to auditory reception. 

The theory that those individuals with poor discrimination, 
poor subjective audiograms, and good PGSR audiograms are 
suffering from damage to the auditory cortex rather than the 
auditory end-organ and nerve, will also explain a group of 
cases that have previously been reported in the literature. In 
1934 Crowe, Guild and Polvogt 33 reported a group of ears 
which showed no pathology in the end-organ or auditory nerve, 
although standard pure tone audiometry had revealed a nerve 
type hearing loss. In 1937 Fieandt and Saxen 31 reported sim¬ 
ilar findings. In 1955 Schuknecht 33 added to this growing list 
and suggested, as had Crowe, that such hearing losses might 
be the result of central auditory pathway lesions. He went 
further in his speculation and theorized that degeneration of 
second, third and fourth order neurons might be significant 
in old-age deafness. 
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PGSR audiograms on these individuals might well have been 
much better than the standard audiograms, thus pointing to 
a possible cortical damage. 

DISCUSSION. 

PGSR audiometry would seem to measure only the efficiency 
of the auditory end-organ and the subcortical auditory path¬ 
ways, while standard audiometry measures the efficiency of the 
hearing mechanism as a whole from the external ear through 
the auditory cortex. It evaluates the reception rather than the 
perception of sounds. This difference should always be borne 
in mind in the evaluation and interpretation of the findings of 
PGSR studies. The more limited function of PGSR audiometry 
has great advantages over the standard methods of pure-tone 
audiometry, speech audiometry, and play audiometry in certain 
instances. 

Children under six years of age cooperate so poorly 30 that 
under even good circumstances standard audiometry is so un¬ 
reliable as to be rejected by a majority of those most versed in 
evaluating their hearing. This would reduce pure-tone audiom¬ 
etry to two methods, play audiometry, and PGSR audiometry. 
Play audiometry, where there is good cooperation and enough 
communication, oliers certain definite advantages; it tests the 
whole hearing mechanism. In situations where hearing deter¬ 
minations are necessary in the brain-injured child who can¬ 
not cooperate, such as in cerebral palsy, in the child whose 
hearing loss has delayed his ability to communicate, or in the 
child under three years of age, PGSR audiometry would offer 
a logical solution. 

It seems to be true in all types of hearing determinations in 
young children, that retest is required to establish a stabilized 
threshold. In some cases the exact measurement of hearing 
cannot be established for a matter of months or longer; never¬ 
theless, because a child’s ability to learn the communicative 
skills seems to be optimum in the period between one and four 
years, the importance of the early hearing evaluation cannot 
be too strongly stressed. In all hearing evaluation in young 
children one should keep in mind the difference between ap¬ 
parent and potential thresholds. 
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Some children whose hearing is evaluated by PGSR audiom¬ 
etry and found to be satisfactory may eventually manifest evi¬ 
dence of brain damage. This danger is always inherent in a 
test that does not evaluate the hearing mechanism as a whole; 
but such a test has the inestimable value of establishing 
whether the deviant development of a child is the result of 
some peripheral lesion or a more serious and probably more 
pervasive central lesion. 

The chief difficulties encountered in testing the hearing of 
children by PGSR are found: 1. in establishing conditioning in 
the presence of certain brain injuries; 2. in the building of a 
team capable of handling the test situation; 3. in the unbiased 
interpretation of the skin-resistance tracings. 

The need of PGSR audiometry in adults is more limited, al¬ 
though its technical difficulties are fewer than those encoun¬ 
tered in children. The categories of psychoses and malinger¬ 
ing have been under investigation by the PGSR technique in 
several University clinics and in the audiology section of the 
Veterans Administration, and the findings have warranted its 
continued use. Combining standard and speech audiometry 
with PGSR audiometry would seem to offer a method for study 
of damage to the auditory pathways in the cerebrum and the 
auditory cortex. 


CONCLUSION. 

It is our considered opinion that PGSR audiometry offers a 
valuable adjunct to other methods for hearing evaluation. It 
is particularly useful in studying the hearing of young chil¬ 
dren and certain adults. It measures reception rather than 
perception of sound. For objective determination of thresh¬ 
olds of hearing for pure-tones, it offers a clinically practical 
approach. It can be employed in the animal experimental lab¬ 
oratory. It does not necessarily evaluate hearing at the cortical 
level. Its accuracy is greatly enhanced when it is undertaken 
by highly trained personnel. It is not yet free from failure, 
and probably never will be. 
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SIGNIFICANCE OF OTOLOGIC FINDINGS IN 
CEREBELLOPONTINE MENINGIOMA.* 

Henry A. Brown, M.D., 
and 

•J. Grafton Love, M.D., 

Rochester, Minn. 

REVIEW OF THE LITERATURE. 

In 1922, Cushing 1 proposed the term “meningioma” to 
designate a group of tumors originating from the meninges 
of the brain and spinal cord. Meningiomas ai'e slow-grow¬ 
ing tumors originating from the “cap cells” (meningiocytes), 
which tend to collect in clusters around the tips of arachnoid 
villi and are derived from the neural crest.- These tumors 
rarely invade cerebral tissue but push it aside. They may be¬ 
come extremely large and may be present for many years 
before producing clinical evidence of intracranial disease. 2 
Kernohan and Sayre 2 considered that 36 of a series of 370 
intracranial meningiomas were malignant. They stated that 
these tumors practically never give rise to metastasis either 
within or outside the cerebrospinal axis. Their criteria for 
malignancy were purely on histologic grounds. Meningiomas 
may come in contact with the skull and produce changes that 
lead the roentgenologist to suspect the identity of the disease. 

Meningiomas make up a considerable percentage of all 
intracranial tumors. In the experience of Shelden and Adson, 3 
this figure was 15 to 25 per cent, whereas in that of Horrax 
and Strain 1 it was 14.6 per cent and in that of Cushing 5 it 
was 13.5 per cent. 

Kernohan and Sayre emphasized the several loci of predi¬ 
lection of meningiomas. Of their total of 794 cranial meningio¬ 
mas, 184 were parasagittal, 73 were attached to the sphenoidal 
ridge, 26 were found in the basofrontal region or the olfactory 
groove, 61 were around the sella turcica, and 55 were found 

* Submitted as Candidate’s Thesis to American iLary ago logical, Rhino- 
logical and Otological Society, Inc., 13.1G. 

Editor’s Note: This ms. received in The Laryngoscope Office and accepted 
for publication, January 20, 1950. 
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at the cerebellopontine angle. In a similar study of 313 such 
tumors, Cushing and Eisenhardt 0 stated that 65 were para¬ 
sagittal, 56 were over the free convexity, 53 came from the 
sphenoidal ridge, 29 came from the olfactory groove, 28 were 
suprasellar, 23 were in the posterior fossa, and lesser numbers 
originated elsewhere in the meninges. 

Hamby 7 described two patients who had trigeminal neu¬ 
ralgia due to contralateral meningiomas of the posterior 
fossa. 

Russell and Bucy 8 listed meningiomas of the posterior foss’a 
as being a tenth as frequent as supratentorial meningiomas 
and stated that one of 10 tumors of the posterior fossa was a 
meningioma; these authors reported 15 cases of meningioma 
of the posterior fossa, in five of which the tumor was situated 
at the cerebellopontine angle. 

Woltman and Love 8 emphasized that meningiomas may 
produce extremely few recognizable signs and symptoms 
even after reaching a huge size. 

Bager 10 found meningiomas at the cerebellopontine angle 
to be only a fifteenth as common as acoustic neuromas of the 
same region. 

Cushing and Eisenhardt reviewed seven cases of menin¬ 
gioma of the cerebellar chambers simulating acoustic neuroma 
and concluded, even after knowing the diagnosis, that the 
clinical findings were still sufficiently typical to justify a 
diagnosis of acoustic neuroma. 

Brown and Love" found some degree of impairment of 
labyrinthine function in all of 79 cases of acoustic neuroma 
in which adequate tests were done. In Ireland’s' 1 series of 
acoustic neuromas, 4.3 per cent were found to be associated 
with normally functioning equilibria] labyrinths. 

Dix and associates, 13 as well as Eby and Williams, 14 reported 
that recruitment of loudness was present in cochlear lesions 
and was absent in injuries to the trunk of the VHIth nerve 
brought about by tumors at the cerebellopontine angle. 
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REVIEW OF THE LITERATURE. 

In 1922, Cushing 1 proposed the term “meningioma" to 
designate a group of tumors originating from the meninges 
of the brain and spinal cord. Meningiomas are slow-grow¬ 
ing tumors originating from the “cap cells” (meningiocytes), 
which tend to collect in clusters around the tips of arachnoid 
villi and are derived from the neural crest.- These tumors 
rarely invade cerebral tissue but push it aside. They may be¬ 
come extremely large and may be present for many years 
before producing clinical evidence of intracranial disease. 2 
Kernohan and Sayre 2 considered that 36 of a series of 370 
intracranial meningiomas were malignant. They stated that 
these tumors practically never give rise to metastasis either 
within or outside the cerebrospinal axis. Their criteria for 
malignancy were purely on histologic grounds. Meningiomas 
may come in contact with the skull and produce changes that 
lead the roentgenologist to suspect the identity of the disease. 

Meningiomas make up a considerable percentage of all 
intracranial tumors. In the experience of Shelden and Adson, 3 
this figure was 15 to 25 per cent, whereas in that of Horrax 
and Strain* it was 14.6 per cent and in that of Cushing 5 it 
was 13.5 per cent. 

Kernohan and Sayre emphasized the several loci of predi¬ 
lection of meningiomas. Of their total of 794 cranial meningio¬ 
mas, 184 were parasagittal, 73 were attached to the sphenoidal 
ridge, 26 were found in the basofrontal region or the olfactory 
groove, 61 were around the sella turcica, and 55 were found 

* Submitted as Candidate's Thesis to American tLaryngoIogieal, Rhino- 
logical and Otologicat Society, Inc., 1956. 

Editor’s Note: This ms. received in The Laryngoscope Office and accepted 
for publication, January 20, 1956. 


1186 



BROWN AND LOVE CEREBELLOPONTINE MENINGIOMA 1189 


at the ceiebellopontme angle and occasionally offer evidence 
that the lesion is a meningioma 

In studying a gioup of cases, the leviewei mvanably 
legiets that m some instances the lecoids aie not moie neaily 
complete, this is paiticulaily tiue m neuiologic patients, 
many of whom aie too senously ill to give complete co-opera¬ 
tion The heaung and calouc tests m this senes weie earned 
out by seveial peisons, and the methods used were not always 


Table 1 


SYMPTOMS 01 DYSFUNCTION OF 
IN 55 CVSES OF MENINGIOM V AT THE 1 

THE MIITH NEHVE 

:cbi:bcllofontine 

angle 

S\ ill TOMS 

Number 

Per cent 
(of 55) 

Loss of hearing — 

~49 

89 

Total or severe loss of hearing on 



side of lesion - - 

33 

60 

Moderate loss of hearing on 



side of lesion 

10 

18 

Slight loss of hearing on 


11 

side of lesion 

6 

Bilateral loss of hearing 

~ 15 

27 

Normal hearing 

6 

a 

Loss of hearing as first symptom 

30 

55 

Patients tested for recruitment 

2 

4 

No recruitment present 

2 

4 

Unilateral tinnitus- - — 

- ...24 v 

44 

Bilateral tinnitus _ - 

5 

9 

Tinnitus as first symptom -- 

— 5 

9 

Dizziness - 

22 

40 

Vertigo - - 

- 6 

11 


the same If the data obtained in a given instance did not 
appeal reasonably accuiate, the case was not included m 
the Study- 

Table 1 lists the symptoms of decreased function of the 
VUIth ciamal neive in this series Foi emphasis, it appeals 
pertinent to dwell briefly on some of the more important 
findings Deafness was piesent in 49 of these 55 cases of 
ceiebellopontme meningioma (89 pel cent) In 33 instances 
(60 pei cent), the loss of hearing was seveie or total on the 
side of the lesion, m 16 instances (29 per cent), the ipsi- 
lateial deciease m acuity of hearing was slight to model ate, 
and in six (11 pei cent) of the cases, the heaung was noimal 
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PRESENT STUDY. 

This study represents an analysis of data in 55 cases of 
cerebellopontine meningioma in which operations were per¬ 
formed and the diagnoses confirmed microscopically. Seven¬ 
teen patients were male and 38 were female. At the time 
of examination, the youngest patient was 12 years of age 
and the oldest 65. Three patients were less than 30 years of 
age and four were more than 60. Forty patients were between 
40 and 60 years of age. No attempt was made to list the 
complete neurologic findings, the purpose being to examine 
the data from an otologist's viewpoint, to attempt to ascer¬ 
tain any signs or symptoms that might be helpful in the 
diagnosis of cerebellopontine meningioma, and to list find¬ 
ings in addition to those resulting from injury to the VUIth 
cranial nerve that could be elicited with the equipment at 
hand and that, when found, suggested the presence of a 
lesion at the cerebellopontine angle. 

This study is concerned primarily with meningiomas at the 
cerebellopontine angle; however, the difficulty of the dif¬ 
ferentiation of meningiomas from acoustic neuromas was 
made so apparent by a general review of tumors at the 
cerebellopontine angle that it appeared worth while to com¬ 
pare a series of these two types of tumors and list any find¬ 
ings that might aid in the differential diagnosis. Cysts, 
cholesteatomas, vascular anomalies, chemodectomas, neuromas 
of the Vth nerve and inflammatory lesions may produce similar 
findings, but only meningiomas and acoustic neuromas will be 
considered in this study. 

SIGNS AND SYMPTOMS 

OF DECREASED FUNCTION OF THE VIIITPI CRANIAL NERVE. 

In the majority of instances, meningiomas at the cerebello¬ 
pontine angle produce symptoms and signs readily recognized 
as due to a lesion in this region, even though the exact nature 
of the disease is not a certainty. 

Evaluation of audiograms and the 2 -esults of caloric tests, 
along with assessment of the proper significance of tinnitus 
and disturbed equilibrium, may aid in placing a given tumor 
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at the ceiebellopontme angle and occasionally offei evidence 
that the lesion is a meningioma. 

In studying a gioup of cases, the leviewei invariably 
icgiets that m some instances the recoids aie not moie nearly 
complete, this is paiticulaily tiue in neurologic patients, 
many of whom aie too senously ill to give complete co-opeia- 
tion The heaimg and calouc tests m this series weie earned 
out by seveial peisons, and the methods used were not always 


Table 1 


SYMPTOMS OP DYSFUNCTION OP 

IN’ 55 evses or MCMNQIOMV vt the 

THE \IIITII NER\t 

CEREBELLOl ONTINE 

\NGLE 



Per cent 

SYMPTOMS 

Number 

(of 55) 

Los of hearing - .. 

19 

89 

Total or severe loss of hearing on 
<ude of lesion ~ ~ 

33 

60 

Moderate loss of hearing on 
side of lesion 

10 

IS 

Slight Joss of hearing on 

side of iesion .. . 

G 

11 

Bilateral loss of hearing 

15 

27 

Normal hearing — 

„ _ 6 

11 

Loss of hearing as first symptom. 

.. 30 

55 

patients tested for recruitmeut .. _ 

2 

4 

No recruitment present _ 

2 

4 

Unilateral tinnitus __ _ _ 

—24 ' 

44 

Bilateral tinnitus - ~ — -- 

5 

9 

Tinnitus as first symptom 

_ — 5 

9 

Dizziness 

22 

40 

Vertigo — — - - ~ ~ - 

^ 6 

11 


the same If the data obtained m a given instance did not 
appeal reasonably accuiate, the case was not included m 
the study. 

Table 1 lists the symptoms of decreased function of the 
VUIth cranial nerve m this series For emphasis, it appeals 
peitment to dwell briefly on some of the more important 
findings Deafness was present in 49 of these 55 cases of 
ceiebellopontme meningioma (89 pel cent) In S3 instances 
(60 pel cent), the loss of hearing was seveie or total on the 
side of the lesion, in 16 instances (29 per cent), the lpsi- 
lateial decrease in acuity of hearing was slight to moderate, 
and m six (11 pel cent) of the cases, the heaimg was normal 
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in both ears. Varying degrees of bilateral loss of hearing 
were present in 15 cases (27 per cent). In most cases of a 
bilateral decrease in auditory acuity, the contralateral deaf¬ 
ness apparently was caused by presbycusis, chronic adhesive 
processes or other disease rather than by the meningioma. 



Years between onset of deafness 
and other symptoms 

Fig. 1. 

Frequency distribution of 16 cases of meningioma at the cerebellopontine 
angle by interval between onset of deafness and the appearance of other 
symptoms. 


Deafness or tinnitus or both were the initial symptoms 
in 35 (64 per cent) of these 55 cases of cerebellopontine 
meningioma. Tinnitus was found in 29 (58 per cent) of the 
cases; it was bilateral in five instances. There was nothing 
diagnostic about the tinnitus, blit it was frequently unusual 
in being intermittent. In one instance, it was present for a 
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number of years and then disappeared. A few patients noticed 
tinnitus only with flare-up of other symptoms, such as head¬ 
ache. 

Recruitment was absent in the two patients who were 
tested for recruitment in the deafened ear over the normal 
ear. 

The length of time between the onset of deafness and the 
appearance of other symptoms that ultimately brought about 
the diagnosis of meningioma at the cerebellopontine angle 
is shown m the accompanying figure. Of the 46 patients 


Table 2. 


11ESITLTS OF CALOHIC TESTS I> 28 C VSE3 Oh MLMNblOM \ 

Vr Tllb CLBLUULOrONTlSL \NOLI . 



Per cent 

ULSl LTS 

Numbei 

(of 28) 

Voimal labyunths, bilateial 

. 5 

IS 

Slightly bypoactive labyrinth on 



side of lesion 

1 

4 

Moderately hypoactive labyrinth on 



side of lesion 

1 

t 

Severely hypoactive or nonfunctioning 



labyrinth on side of lesion 

19 

6S 

Nonfunctioning labyrinths, bilateial 

1 

4 

Moderately bypoactive labyrinths, bilateral 

1 

4 


from whom reasonably accurate histories could be obtained, 29 
noticed symptoms other than deafness within four years. 
Symptoms of VUIth-nerve dysfunction alone were present for 
more than 10 years in three patients, one of whom noticed 
deafness for 25 years before symptoms suggesting intra¬ 
cranial disease appeared. 

Caloric tests for evaluation of the function of the equilibria! 
labyrinths were carried out in 28 cases (see Table 2). Equilib- 
rial labyrinthine function was normal in five (18 per cent) 
of these 28 cases. In most of the entire series, a pronounced 
loss of hearing was accompanied by a correspondingly severe 
decrease in equilibria! labyrinthine function; however, 
labyrinthine function was normal in two instances of severe 
deafness on the side of the meningioma, and only a slightly 
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damaged equilibrial labyrinth was found in one instance of 
extensive ipsilateral decrease in auditory function. 

SIGNS AND SYMPTOMS SUGGESTING INTRACRANIAL ORIGIN 
OF VIIITH-NERVE DYSFUNCTION. 

Detailed evaluation of signs and symptoms referable to 
the VUIth cranial nerve is essential, but they must be accom¬ 
panied by evidence of changes in the central nervous system 
in order to place the lesion at the cerebellopontine angle and 
to suggest that the tumor is a meningioma. 


Table 3. 


FINDING'S IX ADDITION TO DYSFUNCTION OF THU VUITH NEKVE 

IN 55 CASTS OF MENINGIOMA AT THE CKHEDEJLLOrONTINE ANGLE, 

SIGNS Olt SV.Ml-TOMS 

Number 

Per cent 
(of 55) 

Corneal anesthesia.... 

.10 

73 

Ipsilateral only... 

..27 

50 

Contralateral only..... 

. 1 

2 

Bilateral. 

..12 

22 

Paresthesia.... . .. . . 

.27 

49 

Face .._.„.. 

.19 

35 

Tongue ..._._... 

. 6 

11 

Extremities _ ...... 

. 6 

11 

Bilateral ..... 


7 

Headache .... 

.„...32 

58 

Frontal ..... 

. 7 

13 

Occipital ..... 

..13 

24 

Generalized .... 

.12 

22 

Facial weakness... ... 


27 

Slight .„. 

.10 

IS 

Moderate ..._... 

. 1 

7 

Complete ._... 

. 1 

2 

Bilateral ... 


4 

Spontaneous nystagmus. 

.-15 

82 

To right and left. 

.40 

73 

Toward side of lesion only.. 

. 3 

5 

Toward side opposite lesion only. 

0 

4 

Vertical component also... 

.21 

38 

Facial pain... 

. 3 

5 

Trigeminal neuralgia...... 

. 3 

5 

Visual disturbances..... 

.19 

35 

Choked disk...... 

.23 

42 

Disturbances in gait... 

.39 

71 

Difficulty in swallowing or defects in speech. 

.15 

27 

Weakness of pharyngeal muscles.. 

. 6 

11 

Paralysis of vocal cord. 

. 3 

5 

Positive X-ray findings. 

.15 

27 

Suggesting cerebellopontine-angle lesions. 

.. 6 

11 

Suggesting increased intracranial pressure.... 

. 9 

16 


































BROWN AND LOVE: CEREBELLOPONTINE MENINGIOMA. 1198 


Table 3 lists the symptoms and signs of involvement of the 
central nervous system which, taken in conjunction with 
those of decreased function of the Vlllth cranial nerve, in¬ 
dicated pathologic changes at the cerebellopontine angle. 
Spontaneous nystagmus was the commonest finding that, in 
addition to evidence of VUIth-nerve dysfunction, suggested a 
lesion in the posterior fossa. This abnormality was found in 
45 of the 55 patients (82 per cent). Three patients presented 
spontaneous nystagmus with the quick component toward the 
side of the lesion only; in two patients, the quick component 
was present only when the eyes were deviated toward the side 
opposite the meningioma. In the great majority of instances 
(40, or 89 per cent of the afore-mentioned 45 patients), the 
spontaneous nystagmus was present on lateral gaze both to 
the right and to the left; in 21 instances, a vertical compo¬ 
nent to the spontaneous excursions of the eyes also was 
present. 

The spontaneous nystagmus associated with cerebellopontine 
meningiomas was more often coarser and slower toward the 
side of the lesion than toward the unaffected side. The quick 
and slow components of the nystagmus were not so clear-cut 
as in the usual labyrinthine nystagmus. Although in most 
instances they were not present when the patient was look¬ 
ing straight forward, the ocular excursions became wild and 
active on deviation of the eyes from the midline. The nystag¬ 
mus of the two eyes was commonly in perfect rhythm and, 
although it was especially vigorous, it was easily reversed by 
caloric stimulation of the ear. 

Corneal anesthesia was the second commonest additional 
finding suggestive of intracranial disease (40 instances, or 
73 per cent). The decreased corneal sensitivity most often 
was on the side of the lesion only, but it was bilateral in 12 
of 40 instances. The cornea! anesthesia frequently was pro¬ 
nounced and easily demonstrated, but repeated examinations 
were necessary at times to establish the decreased sensitivity. 

Headache was a common finding. Although considerable 
variation occurred in the location and type of this discomfort, 
it was often a major complaint and frequently caused the 
patient to seek medical assistance. The headache ordinarily 
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tended to increase in severity from the time of its onset and 
differed sufficiently from the usual type of cephalic pain to 
cause the clinician to seek accompanying findings suggestive 
of serious organic disease. 

Twenty-seven (49 per cent) of the patients presented 
some type of paresthesia. The face or tongue was involved 
most frequently, and usually the sensation was constant and 
unilateral and progressed to involve adjacent regions strongly 
suggesting the organic nature of the complaint; however, 
this symptom was less definite in a few instances. One patient 
complained that numbness had been present in the ring finger 
of each hand for several months. A second patient had 
noticed a prickling sensation of the finger tips for one year. 
Another had experienced numbness of the left hand for 18 
months, and the sensation gradually had extended to involve 
the ipsilateral side of the body and the ipsilateral leg and foot. 

Fifteen patients presented some degree of facial weakness. 
In most instances, paresis was slight and evident only on 
close inspection. Bilateral involvement of the facial nerve 
was present in two patients. 

Visual disturbances were frequent (19 patients, or 35 per 
cent). Failing vision, diplopia or blurring of vision were the 
usual complaints which, along with other findings, led to 
ophthalmoscopic evaluation and the finding of choked disks 
in 23 (42 per cent ) of the patients. 

As noted in Table 1, some type of dizziness was present 
in 22 instances (40 per cent) and most frequently was postural 
in nature. True spinning vertigo was found in six instances; 
in every case in which the vertigo possibly might be confused 
with labyrinthine imbalance, additional findings were present 
that pointed toward an intracranial origin of the vertigo. One 
patient complained of mild postural imbalance of six months' 
duration and on one occasion experienced violent spinning 
vertigo on lying down. The vertigo lasted only a few minutes, 
was not accompanied by nausea or otic symptoms and had 
been preceded by rapidly increasing occipital headaches. A 
second patient gave a history of two short attacks of subjec¬ 
tive vertigo that were preceded by paresthesia of the face. 
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A thud patient noticed that sudden turning to the light 
would pioduce a short attack of vertigo once or twice daily. 
She also had been conscious of numbness of the ipsilateral 
angle of the mouth for six yeais. A fourth patient had been 
subject for thiee yeais to sudden shoit attacks of vertigo 
not initiated by positional change. She invariably fell to the 
light side (opposite the lesion) and had injured herself 
several times. Burning of the ipsilateral side of the tongue 
was present before the onset of the attacks of vertigo, and she 
was frequently unconscious during these episodes. While play¬ 
ing volleyball, a fifth patient fell to the giound because of a 
violent attack of vertigo that lasted 15 minutes. He gave a 
history of increasingly severe headaches and on examination 
presented a central type of spontaneous nystagmus. 


Helpful roentgenologic findings were present in 15 of 
the patients (27 per cent). Destruction of the sella trncica was 
present in seven instances, erosion of the tip of the petrous 
pyramid was evident in three, and the tumor had caused 
decalcification of the tip of the petious pyramid in two in¬ 
stances. The postenor clmoid processes were eioded m two 
cases, and a large megular calcified tumor in the postenor 
fossa with extensive secondary erosion from pressure of the 
sella turcica and the tip of the petrous pyramid was present 
in one case. The other findings m Table 3 do not call for 
further elaboration. 


In order to complete the findings in this series of menin¬ 
giomas at the ceiebellopontme angle, it appears pertinent to 
present one case m some detail. 


A 43 year old w oznan had noticed the onset of right tinnitus and deaf* 
ness eight years before reporting for examination The deafness rapidly 
became severe Nine months before she was examined, chills and fever 
bad been present for one day At this time she had noted a period last 
ing from five to ten minutes during which there was severe right frontal 
headache accompanied by visual hallucinations (spinning disks before the 
right eie only) Eight months before examination, the patient had dis 
covered that she could touch a growth in her right ear with a hairpin 
There had been no discharge from the ear Examination disclosed a 
warty tumor almost completely occluding the right external auditory 
canal and complete right deafness Further evaluation demonstrated 
bilateral choked disks and an eroded sella turcica Biopsy of the mass 
in, the external auditory canal established a diagnosis of meningioma 
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COMMENT. 

Table 4 presents a comparison of the symptoms and signs 
in these 55 cases of meningioma at the cerebellopontine angle 
with the symptoms and signs in 150 cases of unilateral 
acoustic neuroma that have been studied previously. Dif¬ 
ferential points shown in the table will be amplified. 


Table 1. 


utevriu. iuhjiimv or s\\trro\ts vm> mi.vs in \um\iiIom\n 
VT lilt U m I.I 1 tOlON ri\l IM.ll ISII IS 1LUIMIC MUMMVi, 




Cot ebellopontme angle 

Acoustic neuiomu 



meningioma (55 cases) 

(150 cases) 


swtrrons Muinuer Percent Number Percent 


Loss ot heating or tinnitus 


.is llrat s> mptom 

Se\eto or total loss ot heating 

.15 

bl 

105 

70 

on side ot lesion 

Modeiato loss ot heating on 

*)vl 

(10 

111 

7(1 

side ot lesion 

Slight loss ot heating on 

10 

lb 

10 

13 

side of lesion 

0 

a 

> 

1 

Xotmal heating 

0 

11 

0 

t) 

Tinnitus 

20 

5J 

loo 

b7 

Vetugo 

a 

11 

It. 

n 

Dlaiiness 

•_>_> 

10 

53 

35 

Corneal anesthesia 

.0 

7.1 

12b 

bl 

lpsilateral onl> 

27 

50 

no 

73 

Bitateial 

12 

> > 

lb 

tl 

P.uesthesi.i 

27 

19 

77 

51 

He utaehe 

.12 

5 b 

105 

70 

Facial weakness 

15 

27 

53 

37 

Slight to modeiato 

11 

2t5 

0 

(> 

Complete 

. 1 

.. 

1 

1 

Spontaneous njstagmus 

15 

b2 

125 

S3 

Choked disk. 

2.1 

12 

71 

10 

Facial pain 

.1 

5 

1(1 

11 

Trigeminal neuialgia 

.1 

5 

0 

0 

Visual disturbances 

l>i 

35 

17 

31 

Posilhe viny ilndlnga 

15 

27 

t! I 

13 

Posttli o Romberg 

.10 

71 

10(1 

71 


Meningiomas are slow-growing - vascular tumors that choose 
certain special regions of the meninges as their point of 
origin and exert their harmful influence by the production 
of gradually increasing pressure on the surrounding intra¬ 
cranial structures as well as the contiguous calvarium or 
the base of the skull. These tumors almost never metastasize 
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and, as already mentioned, may attain great size before they 
produce recognizable clinical symptoms. 

The cerebellopontine angle is one of the favorite points 
of origin for meningiomas. Here the crowded structures 
of the brain stem and its attached cranial nerves, together 
with the cerebellum, are gradually pushed aside and distorted 
until their functional parts are sufficiently damaged to result 
m increased intracranial pressure, signs and symptoms of 
changes in the cranial nerves, and cerebellar incoordination. 
As the tumor encroaches on the petrous portion of the tem¬ 
poral bone, decaleification or bony destruction is brought 
about. If there is extensive involvement of the temporal bone, 
the tumor may reach the middle ear or the external auditory 
canal and be evident on direct inspection. 

The VUIth cranial nerve appears to be particularly prone 
to injury by tumors originating at the cerebellopontine angle, 
and meningiomas found in this region are no exception. Loss 
of hearing, tinnitus and disturbed equilibrium are usually 
present, are commonly prominent and, in the early stages, 
may be the only symptoms that lead the patient to consult 
his physician. The neural type of loss of hearing found in 
meningiomas at the cerebellopontine angle most commonly 
progresses rapidly to severe or total lack of cochlear func¬ 
tion. In this series, 33 patients (60 per cent) presented in¬ 
sufficient remaining hearing at the time of their initial 
examination to be suitable subjects for audiographic study 
and special tests of hearing; however, only slight to moderate 
deafness was found in 16 instances (29 per cent). It is in this 
latter group of patients, who have considerable residual 
hearing, that the diagnosis is likely to be obscure and that 
tests for recruitment are of value in differentiating the 
end-organ type of nerve deafness from hearing loss due to 
injury to nerve fibers at the cerebellopontine angle. As noted 
previously, tests for recruitment were done on two patients 
with meningiomas at the cerebellopontine angle and recruit¬ 
ment was absent in both. 

Six of these 55 patients demonstrated that normal hear¬ 
ing in the presence of a lesion obviously situated at the 
cerebellopontine angle does not necessarily rule out menin- 
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gioma. Loss of hearing or tinnitus is the commonest initial 
symptom produced by meningiomas of the cerebellopontine 
angle, the incidence being 64 per cent in this series. Com¬ 
monly, additional findings soon indicate the deafness to be 
of intracranial origin. Twenty-nine of 46 patients in this 
series noticed symptoms other than deafness within four 
years. Infrequently, however, deafness or tinnitus may be 
the only symptom for many years, as demonstrated by the 
afore-mentioned patient who had impaired hearing, as well 
as tinnitus, for 25 years before the appearance of additional 
symptoms suggesting pathologic changes at the cerebello¬ 
pontine angle. A meningioma at the cerebellopontine angle 
is a possibility in any instance of unexplained nerve deafness, 
particularly if the loss of hearing is unilateral and rapidly 
progressive. More serious consideration must be given to this 
lesion if recruitment is absent and there are additional find¬ 
ings suggesting pathologic changes in the posterior fossa. 

Varying degrees of equilibrial disturbance are common 
m meningiomas at the cerebellopontine angle; however, such 
a lesion is an extremely remote possibility if true spinning 
vertigo is present and there are no additional symptoms, 
such as pai’esthesia, spontaneous nystagmus, visual distur¬ 
bances or unusual types of headache. 

Normal audiograms and normal results of caloric tests 
do not rule out meningioma at the cerebellopontine angle. 
Evaluation of decreased cochlear and labyrinthine function, 
when considered in conjunction with additional signs and 
symptoms, may suggest the correct diagnosis. A careful 
history is essential, and particular inquiry should be made 
regarding equilibrial disturbances, headaches, paresthesia, 
diplopia, blurred or failing vision, facial pain, difficulty in 
swallowing, defects in speech and hoarseness. 

Roentgenograms of the head may indicate local changes 
due to pressure on contiguous bony structures, evidence of 
increased intracranial pressure, or a calcified tumor sug¬ 
gestive of meningioma. 

Examination of the ocular fundi is always important in 
unexplained nerve deafness, as choked disks suggest an in¬ 
tracranial origin of the loss of hearing. 
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Search for evidence of involvement of cranial nerves is 
extremely important in suspected meningioma at the cerebello¬ 
pontine angle. Involvement of the Vth neiwe, with corneal 
anesthesia or decreased sensation over the face, is a fre¬ 
quent finding. Facial weakness on the side of the lesion may 
be present, although it is seldom pronounced and only oc¬ 
casionally complete. 

Paralysis of the palate or the constrictor muscles of the 
pharynx, deviation of the tongue, and nonfunction of the 
ipsilateral vocal cord may be present, being noted most com¬ 
monly in far-advanced meningiomas at the cerebellopontine 
angle. 

Findings indicative of involvement of cranial nerves are 
usually noted on the same side as the meningioma but, due 
to torsion of the brain stem or direct pressure from the 
tumor, these findings occasionally may appear on the side 
opposite the lesion. 

Examination of Table 4 demonstrates that the signs and 
symptoms of meningiomas at the cerebellopontine angle are 
similar to those of acoustic neuromas originating in the same 
region. In many instances, it is impossible to differentiate 
preoperatively between these two lesions. 

Since acoustic neuromas at the cerebellopontine angle are 
so much commoner than are meningiomas, a tumor in this 
region must be considered to be a neuroma until certain 
atypical features, such as the following, suggest the presence 
of a meningioma: 

1. Labyrinthine function almost always is impaired or 
completely abolished in acoustic neuromas, whereas it is 
normal in a small percentage of meningiomas at the cerebello¬ 
pontine angle. 

2. Meningioma is a more likely possibility than is acoustic 
neuroma in the presence of normal hearing and a tumor 
that is obviously situated at the cerebellopontine angle. 

3. Meningioma is to be considered as a possibility in any 
instance of a tumor at the cerebellopontine angle with slight 
to moderate loss of hearing. 
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U. With severely depressed hearing and normal or slightly 
decreased labyrinthine function, meningioma is more probable 
than is acoustic neuroma. 

5. Meningioma is the more probable diagnosis if trigeminal 
neuralgia is one of the findings associated with a tumor at 
the cerebellopontine angle. 

6. Roentgenographic examination may show enlargement 
of the internal auditory meatus, which suggests acoustic neu¬ 
roma, or it may disclose a calcified tumor or changes in the 
surrounding skull, findings that are characteristic of menin¬ 
gioma. 

7. The tumor occasionally may be present in the external 
auditory canal or middle ear and the differential diagnosis 
may be made by microscopic examination of tissue. 

SUMMARY AND CONCLUSIONS. 

A review was made of 55 cases of meningioma at the 
cerebellopontine angle in which operations were performed 
and in which the diagnoses were confirmed by microscopic 
examination of tissue. An attempt was made to list signs 
and symptoms that, when found in addition to evidence of 
impaired function of the VUIth cranial nerve, were sugges¬ 
tive of a lesion at the cerebellopontine angle. An attempt 
also was made to determine whether there were any signs 
or symptoms peculiar to meningiomas at the cerebellopontine 
angle that might tend to allow differentiation of this lesion 
from the commoner acoustic neurofibroma. 

On the basis of this study, the following conclusions are 
made: 

1. Meningiomas, while not common, are of sufficient fre¬ 
quency to be considered in the differential diagnosis of most 
lesions obviously situated at the cerebellopontine angle. 

2. Signs and symptoms indicating disturbed function of 
the VUIth cranial nerve usually are prominent and early 
in meningiomas at the cerebellopontine angle, and detailed 
evaluation of hearing and of equilibria! labyrinthine function 
is valuable in reaching the proper diagnosis. 
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1 . Evaluation of the function of the Vlllth ciamal neive 
mav suggest a lesion at the ceiebellopontme angle, but the 
findings must be linked with signs and symptoms of mtra- 
ciamal pathologic changes befoie the diagnosis of a tumor m 
this legion can be established. 

4 Pieoperative diffeientiation of meningioma and acoustic 
neuionia is impossible m many instances, but at times the 
otologist can offer substantial assistance in the distinction 
between these two lesions. 
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THE TRIAD OF KARTAGENER. RELATION OF UPPER 
TO LOWER RESPIRATORY PATHOLOGY. 


Elio J. Fornatto, M.D.,* 
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I. INTRODUCTION. 

The intimate relationship between the disease of the upper 
and lower respiratory airways has become more and more evi¬ 
dent in recent years through radiological and bronchographic 
studies and a more careful evaluation of the patients with 
respiratory symptomatology., 

It is not unusual for the chest physician in the diagnosis 
and therapy of pulmonary diseases to be confronted with 
symptoms such as cough, hemoptysis, expectoration, dyspnea 
and wheeze whose origin relates to pathologic conditions of 
the upper respiratory passages. On the other hand, the oto- 
laryngologist treats conditions of the nose and throat that 
have their origin in the lungs. 

Cracovaner 1 has recently analyzed the principal symptoms 
of pulmonary disease related to nose and throat pathology. 
Cough, in particular, may be reflex from areas in the nose due 
to irritation from mucus, congestion or fumes, enlarged tur¬ 
binates, or from contact due to a deviated septum. Infections, 
nasal allergy and vasomotor disturbances play an important 
role in this reflex. 

In children, infection of the tonsils and adenoids may pre¬ 
dispose to exacerbations of cough. The cough that accompanies 
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a recurrent naso-pharyngeal condition or persists after an 
upper respiratory infection is frequently associated with an 
allergic state: sensitivity to bacteria in the excessive lymphoid 
tissue. This condition may account for the asthmatic com¬ 
ponent of infections and allergic conditions of the nose and 
naranasal sinuses. 

The anatomical consideration that the mucous membrane of 
the upper respiratory tract is continuous with that of the 
trachea and bronchi explains how readily an infective process 
can be transmitted from one segment to another. On a physio- 
pathologic basis the upper respiratory tract influences the 
lower respiratory system as an air conditioner of the inspired 
air, originating naso-broncho-pulmonary reflexes, as a source 
of germs for the lower tract and initiating phenomena of 
hj persensibility in the respiratory system. Similarly, a patho¬ 
logic condition of the tracheo-bronchial tree may influence the 
nose and paranasal cavities. 

Clinically, the relationship between sinusitis and pulmonary 
conditions, particularly bronchitis and bronchiectasis, is of 
prime importance. 

Price 3 studied the frequency of sino-bronchitis among in¬ 
fants and children with symptoms of chronic respiratory tract 
infection and among those with no respiratory symptomatol¬ 
ogy. Allergy seems to be an important factor in childhood 
sino-bronchitis. Roche 3 studied the etiology and pathogenesis 
of rhino-bronchorrhea and bronchiectasis in infancy. On the 
other hand, there are descriptions of sinus infection in chil¬ 
dren that fail to recognize the frequent association of sinusitis 
and broncho-pulmonary disease. 

Mounier-Kuhn 1 described in children the syndrome “eth- 
moidoantritis and bronchiectasis” as manifest at the highest 
and lowest level of an affection involving the entire respiratory 
system. An allergic background seems to be present in most of 
these patients. 

These observations pose the problem of the pathogenesis of 
bronchiectasis as congenital or acquired, primary or secondary 
to the upper respiratory condition, which has been discussed 
from a clinical point of view, but seldom on a pathologic basis. 
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In 1933, Kartagener 5 correlated eticlogically a congenital 
anomaly to the disorders of the upper and lower air passages 
and described a syndrome consisting of complete transposition 
of the viscera, bronchiectasis and chronic rhino-sinusitis. The 
usual findings in the upper respiratory tract are nasal polypo¬ 
sis, chronic hyperplastic rhinitis, ethmoido-maxillary sinusitis 
and absence or underdevelopment of the frontal sinuses. 

A review of the literature revealed that more than 100 cases 
of Kartagener’s syndrome have been reported; however, not 
all of the cases show an undisputable radiological evidence of 
bronchiectasis and a complete situs inversus. For this reason, 
Dickey 0 has recently suggested to substitute dextrocardia for 
complete transposition of viscera. 

The clinical, radiological and pathological study of two cases 
of Kartagener’s syndrome prompted the evaluation of the re¬ 
lationship between the several items of this syndrome, particu¬ 
larly between upper and lower respiratory pathology. 

II. CASE REPORTS. 

Case 1 : M. L. B„ 19-year-old white male was seen in the ENT Clinic, 
Research and Educational Hospitals of the University of Illinois because 
of a persistent cough, drainage from the nose and absence of the sense 
of smell. The past history revealed a chronic cough, productive of a thick, 
yellowish sputum, as long as he could remember; however, it had been 
only since three years before, at which time the patient fell into a 
ditch, that the cough became troublesome and more productive, and at 
present about one cup of this thick, yellow foul smelling sputum is 
brought up daily. His nose has been discharging as long as the patient 
can recall; first of a thin colorless, watery type and subsequently of a 
thick, purulent nature. He had never known a sense of smell, though the 
odor of his discharge had been described to him us bad. Nasal polyps 
had been removed in the past, but without any result. Family history 
was noncontributory. 

Physical examination revealed a well-developed white male, apparently 
not acutely ill. There was a fusiform swelling of the joints of both 
hands and feet interpreted as rheumatoid arthritis. Examination of the 
chest and abdomen revealed a complete transposition of the viscera. 
Hypoventilation was noted in the right plumonary field, while moist 
rales were heard in the left lower segment of the lung. 

The otolaryngological examination revealed a considerable amount 
of muco-purulent secretion in both middle meatuses, nasal floor, naso¬ 
pharynx and posterior wall of the oropharynx. Botli inferior turbinates 
were quite large and polypoid in appearance. The tympanic membranes 
were opaque, dull and lusterless, but without any evidence of perforation 
or scar. The larynx was essentially normal. The transillumination 
revealed darkness of all the sinuses. An irrigation of both antra through 
the natural ostia revealed a considerable amount of foul, purulent 
discharge. 
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The X-rays of the sinuses showed the frontal sinuses .to he poorly 
developed and cloudy; their walls lacked the usual sharp white cortical 
line (see Fig, 1). There was diffuse clouding of both antral and sphenoid 
sinuses and partial opacification of the ethmoid cells, indicating pan¬ 
sinusitis. 

A right antral sinogram showed the deformity of the contrast material 
due to hyperplastic antral mucosa (see Fig. 2). From the appearance 
of the plain films there is reason to believe that a similar condition is 
present on the left side. 

The X-rays of the temporal bones revealed normal development and 
pneumatization of the mastoid processes. 

In the chest X-ray the cardiovascular shadow was noted to be reversed— 
the apical region appearing - prominent on the right side instead of the 
left, as in the usual orientation. This is a part of a complete situs 
inversus. The plain chest film further revealed increased radiolucency 
in the right lower lung field compatible with emphysema. An oblique 
density is seen through the heart shadow and may represent an 
atelectatic lower lobe. A diffuse reticulated increased density, suggesting 
honey-combing, was noted in the left lower lung field. These changes 
are probably all secondary to bronchiectasis (see Fig. 3). 

The upper and lower gastro-intestinal study revealed all the viscera 
to be completely reversed, establishing the presence of a complete 
situs inversus. 

The X-rays of the limb joints revealed normal feet, shoulders and elbows. 
Soft tissue swelling about the middle interphalangeal joints with equiv¬ 
ocal cystic changes in the perlarticulatory surfaces were interpreted as 
early rheumatoid arthritic changes. 

A thorough laboratory work-up was done. The standard electro-cardio¬ 
gram revealed typical “mirror image’’ tracing of dextrocardia. Urinalysis 
was normal. Serology was negative. Complete blood count showed a 
white count of 11.450, otherwise normal. Blood chemistry was within 
normal limits. Sedimentation rate (Wintrobe corrected) was 28 mm. 
per hour. Sputa were negative for acid fast bacilli, but positive for 
Neisseria catarrhalis, alpha streptococci and Friedlander’s bacillus. 

The allergy consultation reported history of nasal polypectomy, but 
no history of sensitivity to food, drug, vegetation, dust or animals, and 
no previous apparent allergic trouble. Intracutaneous tests to all the 
available exogenous allergens were negative. Treatment with anti- 
histamins gave no result. 

The bronchoscopy showed the mucosa of the tracheo-broncbial tree to be 
moderately hyperemic and edematous. A- profuse amount of milky 
secretions gushed forth from all the orifices. It appeared that the 
main bronchi were reversed in position. 

The bacteriological report of bronchial secretions revealed Neisseria 
catarrhalis, alpha streptococci, hemophilus influenzae and diphtheroids. 

The bronchogram revealed the lungs to be transported, since an 
upper, middle and lower lobe bronchial branch was demonstrated on 
the patient’s left side and an upper including lingula and lower lobe 
branch was outlined on the patient’s right side. 

Tubular dilatations of the lower lobe bronchial tree on the left sup¬ 
ported the plain film impression of left lower lobe bronchiectasis (see 
Fig. 4). Other films, not shown, demonstrated that the right lower lobe 
bronchial tree could not be visualized beyond approximately a 3 cm. 
stump, again supporting the probability of right lower lobe collapse 
and compensatory emphysema of the upper lobe. 
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A right lower lobectomy was, therefore, decided upon. At surgery 
the right upper lobe was enormous, while the lower was a small shrunken 
atelectatic dark colored structure, which lay far posteriorly. 

The pathologic diagnosis was bronchiectasis of the right (left) lower 
lobe with bronchostenosis. Microscopically, the sections through the 
lung showed dilated bronchi, lined by ciliated columnar epithelium. 
The bronchi were surrounded by an increased amount of fibrous tissue and 
areas of focal and diffuse lymphocytic infiltration. The cystic lumina 
were filled with acidophilic material and mononuclear cells. Some of 
these cells were large; there was also multinucleated giant cells. Adjacent 
lung parenchyma showed the alveoli to be filled with red blood cells, 
mono- and polymorphonuclear cells. There were areas where the alveoli 
were collapsed. The trabeculae appeared to be thickened and showed 
an increased amount of fibrous tissue. 

A naso-antral window was performed bilaterally at a later date to 
improve sinus drainage. Marked relief of cough and nasal discharge 
followed these two surgical procedures; however, sputum, though reduced 
considerably, did not clear up completely. Repeated Proetz displacements 
turned out to be quite useful to facilitate his sinus drainage. 

Case 2: D. D„ 39-year-old colored female, came to the EXT Clinic of 
the Research and Educational Hospitals of the University of Illinois be¬ 
cause she had had “a cold in her head and chest all her life.” She 
used two large boxes of tissues per week to blow' her nose, which pro¬ 
duced white to yellow discharge. She could not smell because of her 
trouble. Her past history revealed that she had productive cough and 
excessive nasal discharge ever since she could remember. She had been 
coughing day and night; sputum was thick, yellow or greenish and 
approximately one cupful a day. No hemoptysis nor chest pain. Nasal 
discharge was excessive and there was stuffiness in her nose. No 
epistaxis nor headache. She had lost 13 pounds in ten months. 

Tonsillectomy and adenoidectomy was done in childhood. She had 
some treatment for her sinuses, and antrostomies were performed a few 
years earlier on both sides. 

Family history revealed that her father died 18 years before of tuber¬ 
culosis. Her brother has been treated all his life for bronchiectasis and 
sinusitis, but has no transposition of viscera. 

Physical examination revealed a well-developed, moderately nourished 
colored female with a mild finger clubbing. Complete transposition 
of the viscera was noted on examining the chest and abdomen. Moist 
rales were heard in both lower pulmonary fields. 

The otolaryngological examination revealed nnico-pus in both middle 
meatuses, nasal floors and naso-pliarynx. The middle and lower turbi¬ 
nates appeared very large and lined by a boggy and pale mucosa. 
The tympanic membranes were dull and lusterless, with no sign of per¬ 
foration or healed perforation. The larynx was normal. The transillu¬ 
mination revealed opacity of all the sinuses. 

The X-rays of the sinuses revealed the frontals to be undeveloped. 
There was clouding of the left antrum, and membrane thickening of 
the right antrum (see Fig. 5). The ethmoid and sphenoid sinuses ap¬ 
peared involved, too. These findings indicate pansinusitis. A left antral 
sinusogram confirmed the evidence of membrane thickening and antral 
sinusitis (see Fig. 6). The X-rays of the mastoids showed normal 
pneumatization of these processes. 

The plain films of the chest revealed situs inversus and diffuse mottled 
increased densities in the left lower lung field. There was a suggestion 
of “honey-combing,” indicating that this is a diffuse inflammatory 
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pioctss with possible undei lying or supei imposed bronchiectasis These 
changes extended well into the base of the left lung The right lowei 
lung field contsined numerous areas of increased radioluceney between 
the noinial pulmonary markings The basilai area looked empliy 
emitous probably bulbous or bleb [oimation An oblique line seen 
through the heart shadow and extending roughly to the spine suggested 
I artial coll ipse of the light lower lobe (see Fig 7) 

ihe upper and lowei gastio intestinal study confirmed the presence 
f a complete situs imcisus, otherwise it appeared normal 
The repoits of the laboratory workup confirmed the diagnosis The 
andard electrocardiogiam showed the typical tracing of dextiocardia 
nnalysis was normal serology was negative Complete blood count 
w is normal except tor a slight increase in the white cells Blood 
chtmistij was within normal limits Sedimentation iate (Wmtrobe 
couectcd) was 3S mm pet hour Sputum was negative for acid fast 
luulli but showed Neisseria alpha streptococci hemophilus influenzae 

4n allergy survey with intracutaneous tests failed to reveal any 
allergic etiology of her lespnatoiy symptomatology 

A bronchoscopy revealed both main bronchi to be filled with copious 
thiol tenacious muco pus Hyperemia involved all tracheobronchial 
tret. The disposition of the bronchi confirmed the situs mvcisus Im 
pits'on was that of severe bilateral bionchiectasis involving chiefly the 
bi&ilai segments The bronchial culture revealed many hemophilus in 
men it a fen Neisseiia and alpha streptococci 

A bronchogram confumed the presence of bilateral tubular and cystic 
bronchiectasis involving the enthe lower lobe on both sides with probable 
collapse of the dorsal basal segment of the patient s right The lingula 
on the right side was also involved (see Fig 8) 

Due to the extensive involvement of the lungs surgical treatment was 
not deemed advisable Proetz irrigations resulted in relief of her sinus 
diainage Acute flare ups of the condition weie adequately controlled 
with antibiotics and inhalations 

III PATHOGENESIS OF KARTAGENER’S TRIAD 

Vanous views on the natuie of the relationship between 
the items of Kai tagenei’s syndiome have been advanced by 
seveial authois 

The tiansposition of viseeia is a laie congenital anomaly 
chaiactenzed by a disturbance m the bilateial symmetry of 
the body Its occurrence is about 1 to 10,000 (Kartagenei/ 
Adams and Chuichill, Toigeisen, 3 Pavlitzek 9 ) among the gen¬ 
et al population 

According to the law of multiple anomalies, seveial othei 
congenital anomalies have been reported with situs mveisus 
In particular, cases of Ixaitagener’s tuad have been described 
with an anomalous left subclavian arteiy, 10 malformations of 
the retinal vessels, 11 lenal anomalies, 1 caidiovascular defect, 613 
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Iti an analysis of the pathogenesis of bronchiectasis, Sebes- 
teny--' considers three factors, the development of the lung, 
functional disturbances of the bronchial system and infection. 
Recent studies have shown that the development of the lung by 
differentiation, budding and expansions of pulmonary anlages 
continues after birth for approximately seven years. Defective 
nustnatal lung development has been observed in early life 
associated with metabolic, endocrine, reticulo-endothelial and 
connective tissue disturbances. Bronchiectasis may develop in 
those pulmonary segments that remain in their fetal collapsed 
state and do not expand after birth. In fact, alveoli do not 
form in the atelectatic segments, and the corresponding 
branch]', unsupported externally by aerated alveoli, may dilate 
as a result of the atmospheric pressure. The mucus secreted 
may become infected and contribute to the bronchial weaken¬ 
ing and dilatation. 

It is conceivable on the other hand that atelectasis may de¬ 
velop in a lobe previously normal with resultant bronchiecta¬ 
sis. The study of a large series of X-ray films has shown that 
collapse of a lobe or a segment of a lobe is quite frequent in 
lower respiratory infections, and that there is a tendency for 
dilatations of the bronchi and bronchioles supplying the atelec¬ 
tatic area. Failure of these bronchi to return to normal when 
atelectasis supersedes accounts for the development of bron¬ 
chiectasis. It is at this moment that the local factors act to 
determine the persistence of dilatation of the bronchi. In both 
of our cases, lobar or segmental collapse was associated with 
bronchiectasis of a non-congenital type. 

It seems, therefore, that a developmental mishap in the 
bronchi may account for some of the so-called “congenital 
bronchiectasis”, but it is more probable that a congenital fac¬ 
tor, evident in Kartagener’s triad, predisposes the neonate 
with situs inversus either to defective postnatal lung growth 
or to atelectasis, and consequently the development of bron¬ 
chiectasis. The same constitutional factor could represent the 
predisposition for the development and persistence of chronic 
sinusitis. 

Radiographically the appearance of bronchiectasis in Kar¬ 
tagener’s syndrome is generally tubular or varicose rather 
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turricephaly, 11 absence of the xiphoid process. 15 Multiple cas 
of Kartagener’s triad in the same family and among tvvi 
have been reported by several authors.' I,s ’ 10>1<i ' r f,Js According 
Cockayne 1 " the transposition of viscera is dependent upon 
single autosomal recessive gene, while Torgersen 8 maintai 
that it may occasionally be inherited as a dominant charactc 
occasionally as a recessive one and sometimes not at all herec 
tary. 

Relationship Between Sihis Inversus and Bronchiectasis. 

This problem has been the object of discussion and mai 
observations. Some authors favor the congenital theory 
origin of bronchiectasis as contrasted to the theory that bro 
ehiectasis is acquired. 

Siewert 20 in 1904 was probably the first to speculate on tl 
congenital etiology of bronchiectasis associated with situs i 
versus. The description of Kartagener's syndrome and follow 
ing reports of this interesting association have further su 
ported this theory. 

According to Conway" 1 the frequency of bronchiectas 
among cases with situs inversus totalis is so much greater thf 
in the general population as to suggest that the bronchiectas 
may not be fortuitous, but due to a developmental error. Tl 
values vary between 16.5 and 25 per cent in complete siti 
inversus in contrast with 0.25 to 0.5 among all patients, a 
cording to Kartagener, 5 Adams and Churchill, 7 Olsen 2 " an 
Gross. 23 

Richards 21 reported a case of Kartagener’s triad with r 
spiratory symptoms since the age of three days. In the cas 
of Blixenkrone-Moeller 25 ' respiratory symptoms had been pre 
ent since bh*th. 

The histological study of specimens from lobectomy reveale 
in Ingraham’s 20 case “persistence of peribronchial connecth 
tissue and underdevelopment of alveolar structures,” and i 
the case of Blixenkrone-Moeller 25 “very high cylindric epith< 
lium in the abnormally wide bronchi and- large accumulatio 
of lymphoid tissue in the bronchial walls which suggest a coi 
genital condition”. 
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In an analysis of the pathogenesis of bronchiectasis, Sebes- 
teny 2 ’ considers three factors, the development of the lung, 
functional disturbances of the bronchial system and infection. 
Recent studies have shown that the development of the lung by 
differentiation, budding and expansions of pulmonary anlages 
continues after birth for approximately seven years. Defective 
postnatal lung development has been observed in early life 
associated with metabolic, endocrine, reticulo-endothelial and 
connective tissue disturbances. Bronchiectasis may develop in 
th se pulmonary segments that remain in their fetal collapsed 
st ite and do not expand after birth. In fact, alveoli do not 
foim m the atelectatic segments, and the corresponding 
bumchi, unsupported externally by aerated alveoli, may dilate 
as a result of the atmospheric pressure. The mucus secreted 
may become infected and contribute to the bronchial weaken¬ 
ing and dilatation. 

It is conceivable on the other hand that atelectasis may de¬ 
velop in a lobe previously normal with resultant bronchiecta¬ 
sis. The study of a large series of X-ray films has shown that 
collapse of a lobe or a segment of a lobe is quite frequent in 
lower respiratory infections, and that there is a tendency for 
dilatations of the bronchi and bronchioles supplying the atelec¬ 
tatic area. Failure of these bronchi to return to normal when 
atelectasis supersedes accounts for the development of bron¬ 
chiectasis. It is at this moment that the local factors act to 
determine the persistence of dilatation of the bronchi. In both 
of our cases, lobar or segmental collapse was associated with 
bronchiectasis of a non-congenital type. 

It seems, therefore, that a developmental mishap in the 
bronchi may account for some of the so-called “congenital 
bronchiectasis”, but it is more probable that a congenital fac¬ 
tor, evident in Kartagener’s triad, predisposes the neonate 
with situs inversus either to defective postnatal lung growth 
or to atelectasis, and consequently the development of bron¬ 
chiectasis. The same constitutional factor could represent the 
predisposition for the development and persistence of chronic 
sinusitis. 

Radiographically the appearance of bronchiectasis in Kar¬ 
tagener’s syndrome is generally tubular or varicose rather 



1214 


FORNATTO, ET AL.: TRIAD OF KARTAGENER. 


than cystic, which are usually congenital. In one of our cases 
the bronchiectasis appeared typically cylindrical while in the 
other both fusiform and saccular dilatations were seen. 

Most authors agree that pulmonary histological findings fail 
to show a definite evidence of congenital origin for bronchiecta- 
sis. 0 ’ 17 - 21 - 23 The histopathological study of the specimen from 
lobectomy in one of our patients did not reveal any structural 
alteration that could definitely be interpi-eted as congenital. 
Taiana et al. 20 recently reported that no difference could be 
observed in their specimen, from common bronchiectasis of 
the acquired type. 

Relationship Between Transposition of Viscera and Upper 

Respiratory Tract Abnormalities. 

The triad, as described by Kartagener, includes nasal polypo¬ 
sis and paranasal sinusitis, but Olsen"- described four cases of 
dextrocardia and bronchiectasis without sinusitis and four 
further cases of dextrocardia and nasal sinusitis without 
bronchiectasis. According to Gross 21 sinusitis is not an essen¬ 
tial item of Ivartagener’s syndrome, because of its sequential 
relationship Avith bronchiectasis. 

The presence of nasal polyps or chronic hyperplastic rhin¬ 
itis in cases of Kartagener’s syndrome has been frequently 
reported. Torgersen 3 described five cases of situs inversus as¬ 
sociated Avith nasal polyps without bronchiectasis. Among the 
cases presented in this paper, one had the history of nasal 
polypectomy and showed polypoid degeneration of the inferior 
turbinates, while in the other there Avas a picture of chronic 
hyperplastic rhinitis. The hyperplasia of the antral mucosa 
is demonstrated in the sinusograms. An allergic basis for this 
condition has been suggested; hoAvever, an allergy survey Avith 
cutaneous tests to all the available allergens failed to reveal 
any sensitivity. Sensitization to the allergens in the bacteria 
may be responsible for the respiratory infections. Blixenkrone- 
Moeller 25 tried to support this vieAV, demonstrating allergic 
lung infiltrations in his case of Kartagener’s triad. 

It may be significant to note that our patient Avith the his¬ 
tory of nasal polypectomy suffered from rheumatoid arthritis 
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matory process may involve simultaneously both divisions of 
the respiratory tract. 

Brock 32 maintains that sinusitis may be the primary or pre¬ 
dominant lesion between sinusitis and a superficial, transitory 
condition such as bronchitis; however, when morbid anatomi¬ 
cal changes develop as in bronchiectasis one must look for a 
local determining cause or factor either acquired or congenital. 
A high incidence of sinusitis in bronchiectasis has been re¬ 
ported clinically, while it seems quite uncommon to see bron¬ 
chiectasis arise from chronic sinusitis. It has been demon¬ 
strated radiologically with contrast media that bronchiectasis 
is significantly related to sinus infection, probably due to in¬ 
termittent or continuous production of purulent sputum, par¬ 
tially expelled through the upper respiratory airways. The 
expired air currents, as demonstrated by Proetz, pass beneath 
the middle turbinates coming in close contact with the sinus 
ostia. 

The knowledge that sinusitis can cause acute, recurrent or 
chronic lower respiratory infection will explain how sinus in¬ 
fection may maintain and aggravate infections in the bron- 
chiectatic lung. In this way upper and lower processes work 
together in the persistence of a diffuse respiratory infection. 
These considerations are of utmost importance in the manage¬ 
ment of these cases. 

An endogenous basis has also been considered for the sinus- 
pulmonary relationship, and in particular for the development 
of bronchiectasis in children and in cases of Kartagener’s syn¬ 
drome. 

Torgersen 8 in a series of studies on the genetics of Kartage¬ 
ner’s triad indicated that “the lung-nose syndrome is inherited 
as a dominant trait, situs inversus behaving as a manifestation 
of a pleiotropic effect of this gene”. In other words, there is 
a constitutional interrelation between nasal polyps and bron¬ 
chiectasis, which is hereditary with a varying probability and 
mode of manifestation connected with the tendency to situs 
inversus. 

It is possible that allergy which is inherited as a dominant 
trait represents the constitutional basis for the development of 



FORNATTO, ET AL.: TRIAD OF KARTAGENER. 


1217 


bronchial and sinus conditions. The mechanical factor appears 
to be the most important in producing bronchial dilatations, 
and Davison 31 maintains that allergy, through the production 
of viscid secretion and narrowing of the bronchial lumen due 
o edema, may determine all the factors necessary for the de- 
tlopment of bronchiectasis in children; and allergy, accord- 
ng to general clinical experience, is considered an underlying 
actor in the onset of nasal polyps and hyperplastic sinusitis. 

Van de Calseyde” stresses the synchronism between the 
hyperplastic sinus pathology and bronchopulmonary disorders. 
Hypertrophic sinus affection means weakness or disharmony 
of the normal function and defense mechanisms of the whole 
respiratory system. Both sinus pathology and bronchiectasis 
would depend on the same constitutional cause, their reaction 
to disease varying according to their anatomical characteris¬ 
tics 

In this instance, sinusography appears just as useful in the 
differential diagnosis of the type of sinusopathy as broncho¬ 
graphy in establishing the presence of bronchiectasis; and 
such differentiation is of utmost importance therapeutically, 
as fragility of the respiratory system stands for cautiousness 
in the surgical approach and simultaneous treatment of both 
pathologic locations. 

The management of the sino-bronchial condition in Kar- 
tagener’s syndrome is, therefore, a corollary to the preceding 
considerations. A very notable feature of the relationship be¬ 
tween upper and lower respiratory pathology is failure of 
resolution when there is interference with drainage. The 
greatest effort should he made to control the condition in both 
segments because of the mutual contribution toward their 
maintenance. Chronic sinusitis associated with chronic bron¬ 
chitis is often completely incurable as long as the bz'onchiecta- 
sis is unrelieved. When the bronchiectasis cannot be ade¬ 
quately treated, bronchial drainage should be aided by posture 
and other physical treatment. When the broncliiectasis is lo¬ 
calized, radical surgical treatment is indicated. 

Radical sinus surgery is generally contraindicated in asso¬ 
ciation with bronchiectasis. Naso-antral windows, irrigations 
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and Proetz displacement technique are quite useful in alleviat¬ 
ing the sinus infection. The control of allergic factors and 
other systemic disorders is in order. Prompt attention must 
be given to upper respiratory infections to avoid acute exacer¬ 
bations of the entire respiratory pathology. 

The physician, the rhinologist and the chest surgeon should 
work as a team in discussing the indications for surgical treat¬ 
ment in these patients and the conservative care in the fol¬ 
low-up. 


CONCLUSIONS. 

In Kartagener’s syndrome, bronchiectasis may represent 
fetal abnormalities, but more often develop and manifest 
themselves in the postnatal development of the lung with the 
concurrence of congenital and environmental factors probably 
related to an allergic constitution. 

Sinusitis seems to develop secondarily, but allergic factors 
may represent an underlying basis in its inception. This is 
particularly evident in the presence of nasal polyps and hyper¬ 
plastic nose and sinus pathology. 

Ill-development or underdevelopment of the frontal sinuses 
seems to be related more to the respiratory pathology than to 
the transposition of viscera. 

A constitutional interrelation between upper and lower re¬ 
spiratory pathology dominates the clinical picture of Kar¬ 
tagener’s triad and is fundamental in its therapeutic approach. 

SUMMARY. 

The intimate relationship between upper and lower respira¬ 
tory tracts is stressed on anatomical, physiological, pathologi¬ 
cal, clinical and therapeutic bases. 

Two cases of Kartagener’s syndrome are reported with the 
sinographic and bronchographic studies. 

The pathogenesis of this syndrome, analyzing the relation¬ 
ship between the items of this triad, is discussed. 

The clinical and therapeutic aspects of bronchial disease 
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SIEGLE'S PNEUMATIC EAR SPECULUM 
MODIFIED FOR A MANOMETER.* 

A Preliminary Report on Findings. 

Ray M. Moose, M.D., 

San Bernardino, Calif. 


HISTORICAL. 

In his textbook on Diseases of the Ear, written in 1902, 
Poiitzer 1 emphasizes “that important method of examination 
with Siegle’s speculum, which is indispensable for the diagno¬ 
sis of middle ear affections .. ." Through the years the specu¬ 
lum lias remained indispensable, and its usefulness has in¬ 
creased, yet there never has been made a fundamental altera¬ 
tion for clinical purposes in that speculum. 

WHY MODIFY SPECULUM? 

Quite recently, in testing the mobility of the eardrums 
of hard-of-hearing children using the Siegle speculum, I re¬ 
corded observations using the terms: 1. Freely mobile; 
2. Slightly mobile; 2. Moderately mobile; 4. Immobile- The 
question then dwelt with the possibility of a correlation be¬ 
tween the amount of hearing and the drum that is slightly 
mobile, or moderately mobile. 

It occurred to me that such Terms as slight and moder-iie 
should be e limin ated, and that the air pressures in the specu¬ 
lum that make the eardrum move, should be measured- The 
need, it seemed, was to get measurements of eardrum mobility 
in various normal and abnormal states of the middle ear and 
Eustachian tube: therefore, the following modification of the 
Siegle speculum was made (see Fig. 1). 


• Presented ia part vvien op-inin~ the cj c cu.s.eiu:j of the p_p*r or Joseph 
L». Go’- man. Trod era Ccauepts ;n OtoInrjTiSO»c steal j and 
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■OlA. Annual Jleetins. San Prarctsco. June 22. 1S54- 

Editor's Note: This ns, reCeJTtrd in T-aryag escape Orf.ce and accepted 
for publication. Apml 3. 1^55. 
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moose: siegle’s ear speculum. 


METHOD AND PROCEDURE. 

A hole was drilled into the pneumatic speculum, and into 
this opening a metal tube about 1 cm. long was welded. Air 
forced into the speculum can then come out the metal tube 
and, by means of a rubber tube, can be conducted into a 
U-shaped mercury or water manometer, or some other type of 
gauge. Apparently air pressure in the speculum would equally 
affect the eardrum and the manometer. 


The U-shaped manuiutat:! ig jiuiutf uy uemung a glass tube 
to a rounded “U” and mounting it on a small plastic board, to 
which is glued a millimeter ruler. Two tubes are so mounted, 
one to hold mercury, the other water. 

With the otoscope thus equipped for measurements and 
applied to the patient’s ear, positive and negative pressures 
are gradually increased until the umbo (or sometimes a mem¬ 
branous part of the drum) is seen to make its smallest visible 
movements. While maintaining these movements with pres- 
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sures as uniform as possible, we see that the column of water 
is moved up and down the U-tube a total distance of 20 mm. 
or 25 mm. or sometimes 30 mm. It is then recorded that the 
umbo moved with static pressure changes of =fc 20 mm. to 
± 30 mm. water. (Records of total ranges seem more expres¬ 
sive than averages.) To verify observations try pressures up 
to ± 15 mm. water to make certain the lower pressures do not 
move the umbo. 


PRELIMINARY REPORT. 

The principal observations to date are as follows: 

1 . A normal functioning ear may have a drum that is defi¬ 
nitely seen to move with pressures of only 1 or 2 mm. of water. 
Quite often a posterior segment of the tympanic membrane is 
seen to move while the umbo remains stationary. It then re¬ 
quires a little more (often 2 or 3 mm. water) pressure to 
make the umbo move. 

2 . A person may have normal hearing (not over a 5 db 
loss for cycles 256 through 8,000) with an ear in which the 
mobility of the drum is so reduced that the umbo will not 
move until static pressures of ± 50 to ± 60 mm. mercux-y are 
put into the external ear canal. Thus, in answer to the ques¬ 
tion raised above, there could be no correlation between the 
threshold of hearing and the mobility of the drum, since nor¬ 
mal hearing may also be present with the hard-to-move drum. 
This is contrary to what is generally expected, as learned from 
conversations held with different otologists. With one excep¬ 
tion, the six or more otologists interviewed said they would 
expect the ear with the hard-to-move malleus to have im¬ 
paired hearing. 

3 . Contrary to what may be expected, the malleus or other 
parts of the typanic membrane in the ears of some aged indi¬ 
viduals are found to move as readily as in the young. 

4. Slight congestion of the malleus or other parts of the 
drum does not seem to hamper its mobility. 

5 . There seems to be no impairment of mobility after ceru¬ 
men has been removed. That means ear plugs would not be 
expected to impair mobility. 
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6. With acute tubal obstruction, it may take pressures up 
to ri; 60 mm. Hg. to make a small movement of the malleus. 
After inflation it is gratifying to see the mobility has increased 
m some cases to 1 mm. or 5 mm. Hg. or less. This correlates 
with the improved threshold in hearing. 

7. Barometric changes change mobility, comparable to 
acute tubal obstruction. I took a subject with normal ears up 
a mountain side, and for each 500 or 1000 foot change of ele¬ 
vation, I made observations on the appearance and mobility 
of the drums. While driving up the mountains the drum was 
seen to bulge out like an abscess, but retracted when coming 
down to lower altitudes. This retracted drum was found 
harder to move than the bulging drum, the umbo of the bulg¬ 
ing drum moving with at 15 mm. to zt 20 mm. Hg., that of 
the retracted drum requiring ± 25 to ± 35 mm. Hg. pressure. 

fter swallowing, the Eustachian tubes opened, the subject 
',-ard better and each eardrum moved with less than 
"> twn Hg. 

Perhaps of greater interest and practical import are the 
■i i nations on the following case: 

A -r man recovering from a cold had severe pain in his right ear 
Cm mg the night On examination the next atternoon, his right eardrum 
"a- ’ ml m its entirely. Since the umbo moved with static pressures of 
rlj - 7 to r 10 mm. water and the posterior quadrant of the drum 
i-niured pressure? oi only ± 3 to ± 5 mm. water for visible movements, 
I de >ded against a myringotomy at that time. The patient was put to 
tied m the recovery loom, and two hours later the mobility of the drum 
v. as wain measured This time the posterior quadrant of the drum was 
round to be immobile, and the static pressure required to move the umbo 
fad increased thieetold. The drum, as yet, was not bulging; however, 
tmcau=e of this marked change in mobility it was thought that the mid¬ 
dle ear had become partially filled with inflammatory material, A myr¬ 
ingotomy, followed by inflation, proved this to be the case. 


DISCUSSION. 

Sources of Error in Measurements. 

It is impossible to keep your eye on the patient’s ear and the 
manometer at the same time. The surge of the mercury, or the 
water, up and down the U-tube is too rapid for a second party 
to be of much help. That means that the hand on the air pres¬ 
sure bulb of the otoscope must make uniform pressures, plus 
and minus, while the eye keeps changing from the eardrum 
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to the manometer. Strictly uniform pressures are impossible, 
but the recording of the ranges that cause the first visible 
movements of the drum seems reliable; however, a big easy- 
to-see excursion of the drum takes a lot more pressure to pro¬ 
duce than a movement that is barely visible, and one must be 
careful to take the reading at the first definite visible move¬ 
ment. 

Why Should an Ear With Evident Reduced Mobility of Its 
Drum Function Normally I 

The answer must lie in the fact that the pressures exerted 
by the pneumatic otoscope do not simulate those of sound 
waves. They differ as to (a) pressure, as to (b) amplitude, 
and (c) frequency. 

Pressure variations of ± GO mm. Hg. are equivalent to 
it 5G,G00 dynes per sq. cm., whereas + 980 to - 980 dynes per 
sq. cm. is the functional range of sound. 23 

According to Wever and Lawrence 2b “The amplitude of aerial 
movements that are of practical importance cover a very wide 
range, from 10,‘ ocm - which is barely perceptible under ideal 
conditions, to 10,- 2cra - which is approaching a magnitude dan¬ 
gerous to the ear.” Now this amplitude of vibration, the 
10, 9l:ra is a distance, according to modern physics, that is 
about one-tenth the diameter of a hydrogen molecule, hence 
cannot be compared to the eardrum movements made by hand. 
It is also self-evident that the otoscope cannot move the ear¬ 
drum with the frequency comparable to audible sound waves 
having a range of 20 to 20,000 double vibrations per second. 

Finally, it is evident that the drum which offers resistance 
to artificial air pressures in the pneumatic speculum may not 
necessarily offer resistance to sound waves. 

Previous Work on Measuring Eardrum Mobility. 

Kobrak 2 did ingenious work on fresh temporal bones meas¬ 
uring linear displacement of umbo from static pressure 
changes in the outer ear canal in testing eardrum elasticity. 
Wever and Lawrence 2 ' wrote that Dahman, as well as Kobrak, 
took readings with positive and negative pressures in the ear 
canal and “obtained greater outward than inwai'd excursions 
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of the drum membrane and manubrium over the main course 
of measurements.” We were unable to find whether the meas¬ 
urements I have described have ever been made as a part of 
the routine otologic examination. 

Is It of Value to Measure Eardrum Mobility in Ear, Nose, 
and Throat Practice? 

The answer is “Yes,” but to properly evaluate the various 
types of otitis media and associated tubal obstructions we need 
more data. We hope others who are interested will make con¬ 
tributions in this wide open field. 

CONCLUSION. 

It is a simple procedure to adapt the Siegle ear speculum to 
a manometer. Eardrum mobility can then be measured, re¬ 
corded, and communicated as a function of static pressure 
changes in the outer ear canal. Such measurements take less 
than one minute of extra time, they give added information, 
they stimulate interest in the case, and by drawing attention 
to data observed they call for more work to understand the 
observations. 
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SIXTH INTERNATIONAL CONGRESS OF 
OTOLARYNGOLOGY. 

The meeting dates of the Sixth International Congress of 
Otolaryngology are again emphasized as May 5th through 
May 10th, 1957. The scientific program for the Plenary Ses¬ 
sions is now complete and is as follows: 

CHRONIC SUPPURATION OP THE TEMPORAL BONE. 

Openers: Marcus Diamant, Central County Hospital, Halm- 
stad, Sweden—Anatomical Etiological Factors in Chronic 
Middle Ear Discharge. 

Luzius Ruedi, Zurich, Switzerland—Pathogenesis and Treat¬ 
ment of Cholesteatoma in Chronic Suppuration of the Tem¬ 
poral Bone. 

Horst Wullstein, Director, Otolaryngological Clinic, Univer¬ 
sity of Wurzburg, Germany—Surgical Repair for Improve¬ 
ment of Hearing in Chronic Otitis Media. 

DISCUSSERS: A. Tumarkin, Liverpool, England; Juan Man¬ 
uel Tato, Buenos Aires, Argentina; T. E. Cawthorne, London, 
England; Fritz Zollner, Freiburg, Germany. 

COLLAGEN DISORDERS OF THE RESPIRATORY TRACT. 

Openers: Hans Selye, Director, Institute of Experimental 
Medicine and Surgery, University of Montreal, Faculty of 
Medicine, Montreal, Canada. 

Introduction: 

Michele Arslan, Padua, Italy—The Upper Respiratory 
Tract. 

Leslie Gay, Physician-in-Charge, Allergy Clinic, The Johns 
Hopkins Hospital, Baltimore, U. S. A.—The Lower Respira¬ 
tory Tract. 

Discussers: Victor E. Negus, London, England; Branimir 
Gusic, Zagreb, Yugoslavia; Aubrey G. Rawlins, San Fran¬ 
cisco, U. S. A.; Henry L. Williams, Rochester, Minn., U. S. A. 
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PAPILLOMA OP THE LARYNX. 

Openers: Jo Ono, Tokyo, Japan—Etiology. 

Plinio de Mattos Barrefcto, Faculty of Medicine, University 
of Sao Paulo, Brazil. 

Diagnosis: 

F. C. W. Capps, London, England—Therapy. 

Discussers: C. A. Hamberger, Goteborg, Sweden; Pedro 
Hernandez Gonzalo, Havana, Cuba; Eelco Huizinga, Gronin¬ 
gen, Netherlands; Albert von Biceabona, Vienna, Austria. 

Applications to present voluntary papers are being received 
regularly and anyone wishing to present such a paper should 
make known his intentions prior to the deadline of Oct. 1, 
1956. 

The motion picture sessions, as well as the scientific ex¬ 
hibits, will prove to be outstanding in every respect. It is es¬ 
sential that anyone wishing to present an exhibit should make 
his intentions known immediately, as the final date for con¬ 
sideration is Aug. 1, 1956; applications to present motion pic¬ 
ture films should be sent in before Oct. 1, 1956. Anyone plan¬ 
ning to attend the Congress and who has not yet registered 
should do so immediately in order to obtain hotel registration 
priority. 

For more detailed information pertaining to the Sixth In¬ 
ternational Congress please communicate with the General 
Secretary, 700 N. Michigan Ave., Chicago 11, Ill., U. S. A. 
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DIR RY OF OTOLARYNGOLOGIC SOCIETIES. 

(S «s of the various societies are requested to keep this 

information up to date). 


AMERICAN OTOLOG1CAL SOCIETY 

Pre i John R Limlsay, 950 East 59th Street, Chic igo 37, Ill 

\ ice I f Dr Dean M Lierle, Unhersity Hospital Iowa City, Iowa 

Sectet surer Dr Lawrence R Boles, University Hospital Minne 

apol nn 

Editor l n Dr Henry L WiiHims Majo Clinic Rochestet Minn 

Mectin*- tier Hotel Washington, D C, May l, 1957 

•1ER1CAN LARYN GO LOGICAL ASSOCIATION 

Preside Dt LeRoy A Schall, Boston Mass 

First \ resident Dr Henry M Goodyear, Cincinnati Ohio 

Second c President Dr Robert E Priest, Minneapolis, Minn 
Spcreta Dr Harry P Schenck, Philadelphia, Pa. 

Trt isu Dr Fred W Dixon, Cleveland, Ohio 

Meetin Statler Hotel Washington D C,May3, 1957 

AMER AN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 
SOCIETY, INC 

Presidt nt Dr Percy Ireland, Toronto, Canada. 

Presld at Elect Dr Lewis F Morrison 

Secret iry Dr C Stewart Nash, 277 Alexander St, Rochester, N Y 
Meeting Statler Hotel Washington, D C, May, 1957 

AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHlNOLOGY. 

Chairman John R Lindsay, M D , Chicago, Ill 
Vice-Chairman James W McLaunn, M D, Baton Rouge, La, 

Secretary Hugh A Kuhn, M D , Hammond, Iml 

Representative to Scientific Exhibit Walter Heck, M D, San Francisco, 
CaltC 

Section Delegate Gordon Harkness, MD, Davenpoit, Iowa 
Alternate Delegate Dean Lierle M D , Iowa City, low a 

AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY. 

President Dr Algernon B Reese 73 East 71st St, New York 21, N Y 
Executive Secretary Dr William L Benedict, Mayo Clinic, Roches ei, 
Minn 

Meeting Palmer House, Chicago, 111, Oct 11 20,1956 

AMERICAN BRONCHO ESOPHAGOLOGICAL ASSOCIATION. 
President Dr Clarence W Engle, 2323 Piospect Ave, Cleveland, Ohio 
Secretary Dr F Johnson Putney, 1719 Uittenhouse Square, PhiJadot 
pbia Pa 

Meeting Mark Hopkins Hotel, San Francisco, Calif, May 21 27, W* 
AMERICAN BOARD OF OTOLARYNGOLOGY 
Meeting Palmer House Chicago, III, October 8-11, 39',6 
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THE AMERICAN RHINOLOGIC SOCIETY. 

President: Dr. Ralph H. Riggs, 1513 Line Ave., Shreveport, La. 
Secretary: Dr. James Chessen, 1829 High St„ Denver, Colo. 

Annual Clinical Session: Illinois Masonic Hospital, Chicago, Illinois, 
October, 1956. 

Annual Meeting: Palmer House, Chicago, Illinois, October, 1956. 

AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY. 

President: Dr. D. M. Lierle, University Hospital, Iowa City, Iowa. 
Secretary-Treasurer: Dr. Michael H. Barone, 46S Delaware Ave., Buffalo 
2, N. Y. 

Meeting: Palmer House, Chicago, Ill., October, 1956. 

OTOSCLEROSIS STUDY GROUP. 

President: Dr. Gordon D. Hoople, 1100 East Genesee St., Syracure, N. Y. 
Secretary: Dr. Lawrence R. Boies, University Hospital, Minneapolis 14, 
Minn. 

Meeting: Palmer House, Chicago, Ill., October, 1956. 

AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY. 

President: Dr. Joseph Gilbert, 111 E. 61st St., New York, N. Y. 
Vice-President: Dr. Kenneth Hinderer, 402 Medical Arts Bldg., Pitts¬ 
burgh, Pa. 

Secretary: Dr. Louis Joel Feit, 66 Park Ave., New York 16, N. Y. 
Treasurer: Dr. Arnold L. Caron, 36 Pleasant St., Worchester, Mass. 

PAN AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY. 

President: Dr. Jose Gros, Havana, Cuba. 

Executive Secretary: Dr. Chevalier L. Jackson, 3401 N. Broad St., Phila¬ 
delphia 40, Pa., U. S. A. 

Meeting: Sixth Pan American Congress of Oto-Rhino-Laryngology and 
Broncho-Esophagology. 

Time and Place: Brazil, 1958 or 1959. 

SIXTH INTERNATIONAL CONGRESS OF OTOLARYNGOLOGY. 
President: Dr. Arthur W. Proetz, Beaumont Bldg., St. Louis, Mo. 
General Secretary: Dr. Paul Holinger, 700 No. Michigan Ave., Chicago 
11, Ill. 

Meeting: Statler Hotel, Washington, D. C., May 5 - 10, 1957. 

THE PHILADELPHIA LARYNGOLOGICAL SOCIETY. 
President: Dr. William J. Hitschler. 

Vice-President: Dr. Chevalier L. Jackson. 

Treasurer: Dr. John J. O’Keefe. 

Secretary: Dr. Joseph P. Atkins. 

Historian: Dr. Herman B. Cohen. 

Executive Committee: Dr. Thomas F. Furlong, Jr., Dr. William A. Lell, 
Dr. Harry P. Schenck, Dr. Benjamin H. Schuster, ex-officio. 

BALTIMORE NOSE AND THROAT SOCIETY. 

Chairman: Dr. Walter E. Loch, 1039 No. Calvert St., Baltimore, Maryland. 
Secretary-Treasurer: Dr. Theodore A. Schwartz. 

CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY. 

President: Dr. Raymond Kerwin, 310 So. Michigan Ave., Chicago, Ill. 
Vice-President: Dr. Frank Wojniak, 6132 So. Kedz’e Ave., Chicago, Ill. 
Secretary-Treasurer: Dr. Stanton A. Friedberg, 122 So. Michigan Ave., 
Chicago, Ill. 

Meeting: First Monday of each Month, October through May. 
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CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President Dr G C Otrich, Belleville, III 

President Elect Dr Phil R McGrath, Peoria, Ill 

SecieUry Tieasuier Dr Alfred G Schultz, Jacksonville, Ill 

MISSISSIPPI VALLEY MEDICAL SOCIETY 
President Dr Aitliui S Bristow, Piinceton, Mo 
SecieUrj Treasuiei Dr Harold Swanberg, Quincy, III 
Assistant Secretaij Treasurer Dr Jacob E Relsch, Springfield, Ill 

THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA. 

Chairman Dr J L Levine 
Vice Chairman Di Russell Page 
Secretary Dr Janies J McFarland 
Treasuiei Dr Edward M O’Brien 

Meetings aie held the second Tuesday of September, November, January, 
March and May, at 6 30 P M 
Place Army and Navy Club, Washington, D C 

SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY. 
Chairman Dr Frederick A Holden, Medical Aits Building, Baltimoie 1, 
Maryland 

Chairman Elect Dr Sherman B Forbes, 70G Fianklm Stieet Tampa 2 
Florida 

Vice-Chairman Dr William J G Davis, 1632 K Street, N W, Washing 
ton 6 D C 

Secretary Dr G Slaughter Fitz Hugh, 104 East Market Street, Char 
lottesville Virginia 

THE VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President Dr Howard L Mitchell Lexington, Va 

President Elect Dr L Benjamin Slieppud, 301 Medical Arts Building, 
Richmond 19, Va 

Vice President Dr Edgar Childiey, Jr Piofessional Building, Richmond, 
Va 

Secretary Treasurer Dr Maynard P Smith, 600 Professional Building 
Richmond, Va 
Annual Meeting 

WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President Dr James K Stewart, Wheeling, W Va 
Secretary Treasurer Di Frederick C Reel Charleston W Va 

THE LOUISIANA MISSISSIPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY 
President Dr H K Rouse, 1300 27th Ave, Gulfport Miss 
Vice President Dr A J McComiskey, 3420 Prytonia St, New Orleans, La 
Secretary Dr Edley H Jones, 1301 Washington St, Vicksburg Miss 
Meeting The Edgewatei Gulf Hotel, Edgewater Park Miss , May 17 18 
1957 > 

NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 
President Dr J C Peele, Kinston Clinic Kinston, N C 
Vice-President Dr George E Bradord, Winston Salem, N C 
Secretary Treasurer Dr J D Stratton, 1012 Kings Drive, Charlotte 7, 
N C 
Meeting 
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SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Norman Eaddy, Sumter, S. Car. 

Vice-President: Dr. J. H. Gressette, Orangeburg, S. Car. 
Secretary-Treasurer: Dr. Roderick Macdonald, 333 East Main St., Rock 
Hill, S. Car. 

FLORIDA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Chas. C. Grace, 145 King St., St. Augustine, Fla. 
President-Elect: Dr. Jos. W. Taylor, 706 Franklin St., Tampa, Fla. 
Secretary-Treasurer: Dr. Carl S. McLemore, 1217 Kuhl Ave., Orlando, Fla. 

THE GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY. 

President: Dr. A. R. Hollender, 605 Lincoln Road, Miami Beach, Fla. 
Vice-President: Dr. Curtis D. Benton, Jr. 

Secretary: Dr. James H. Mendel, Jr., 7241 Red Road, Miami, Fla. 
Meeting: Quarterly, at Seven Seas Restaurant, February, May, October, 
and December. 

DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President: Dr. Edwin G. Grafton. 

Vice-President: Dr. L. A. Furchgott. 

Secretary-Treasurer: Dr. Hal W. Maxwell. 

LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President: Leland R. House, M.D. 

Secretary-Treasurer: Sol Rome, M.D. 

Chairman of Opthalmology Section: Stephen J- Popovich, M.D. 
Secretary of Ophthalmology Section: Richard Kratz, M.D. 

Chairman of Otolaryngology Section: Harold Boyd, M.D. 

Secretary of Otolaryngology Section: Howard G. Gottsehallc, M.D. 

Place: Los Angeles County Medical Association Building, 1925 Wilshire 
Boulevard, Los Angeles, California. 

Time: 6:00 P.M., first Monday of each month from September to June 
inclusive—Otolaryngology Section. 6:00 P. M. first Thursday of each 
month from September to June inclusive—Ophthalmology Section. 

PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY. 
President: H. Leroy Goss, M.D., 620 Cobb Bldg., Seattle 1, Washington. 
Secretary-Treasurer: Homer E. Smith, M.D., 508 East South Temple, 
Salt Lake City, Utah. 

Meeting: April 7-11, 1957. 

THE SOCIETY OF MILITARY OTOLARYNGOLOGISTS. 
President: Col. Wendell A. Weller. 

Secretary-Treasurer: Major Stanley H. Bear, M.C., 3810th USAF Hospital, 
Maxwell AFB, Alabama. 

Time and place of meeting: October 16, 1956, Palmer House, Chicago, Ill. 

THE RESEARCH STUDY CLUB OF LOS ANGELES, INC. 
Chairman: Dr. Orrie E. Ghrist, 210 N. Central Ave., Glendale, Calif. 
Treasurer: Dr. Norman Jesberg, 500 So. Lucas Ave., Los Angeles 17, Calif. 
Otolaryngology: Dr. Russell M. Decker, 65 N. Madison Ave., Pasadena 
1, Calif. 

Ophthalmology: Dr. Warren A. Wilson, 1930 Wilshire Blvd., Los An¬ 
geles 57, Calif. 

Mid-Winter Clinical Convention annually, the last two weeks in January 
at Los Angeles, Calif. 
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PUDGET SOUND ACAOEM/ OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Clifton E Benson, Brcmctton Wash 
President Elect Dr Carl D r Jensen Seattle, Wash 
Secretary Dr Willard F Goff, 1215 Pouith Ave Seattle, Wash 

CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D'OTOLARYNGOLOGIE. 

President Dr G M T Hazen 208 Canada Bldg, Saskatoon, Sasic 
Secret iry Dr G \rno]il Henry, 170 St George St, Toronto, Ontario 
Meeting Binff Springs Hotel, Banff Canada June 17 19, 1957 

INTERNATIONAL BRONCHOCSOPHAGOLOGICAL SOCIETY 

President Dr Julio Cesui Barani Montevideo, Uruguay 
Secret try Dr Chet tiler L Jackson 3401 N Broid St, Philadephia 40, 
Pa U S \ 

Meeting Vitnn t August 30 to Septembei 2, 1957 

FOURTH LATIN AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA 

President Dr Dario 
Secretary 

Meeting Lima, Peru, 1957. 

SOCIEDAD NACIONAL DE CIRUGIA OF CUBA 
Presidente Dr Reinaldo de Villeis 
Vice Presldente Dr C6snr Cabrera Calderni 
Secretario Dr JosG Xirau 
Tesorero Dr Alfredo M Petit 
Vocal Dr JosG Gross 
Vocal Dr Pedro Hernhndez Gonzalo 

FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY. 

President Dr Victor M Noubleau, San Salavador 
Secretary Treasurer Dr Hector R Silva, Calle Arce No 84, San Salva 
dor, El Salvador, Central America 

SOCIEDAD CUBANA DE OTO-LARINGOLOGIA 
President Dr Reinaldo de Vilhers 
Vice President Dr Jorge de Cfirdenas 
Secretary Dr Pablo Hernandez 

SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA 
Presidents Dr Frank Canosa Lorenzo 
Vice Presidente Dr Julio Sauguily 
Secretario Dr Juan Portuondo de Castro 
Tesorero Dr Luis Ortega Verdes 

MEXICAN ASSOCIATION OF PLASTIC SURGEONS 
President Dr Cesar LaBoide, Mexico, D F 
Vice President Dr M Gonzales Ulloa, Mexico D F 
Secretary Dr Juan De Dios Peza Mexico D F 

FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRiNOLARINGOLOGIA 
Secretary of the Interior Prof Dr Atiho Vlale del Carnl 
Secretary of Exterior Dr Aldo G Remormo 
Secretary Treasurv Prof Dr Antomo Carrascos a 
Pro Secretary of the Interior Prof Dr Carlos P Mercandino 
Pro Secretary of the Exterior Prof Dr Jaime A. del Sel 
Pro Secretary of the Treasury Dr Jorge Zubizarreta 
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BUENOS AIRES CLUB OTOLARINGOLOGICO. 

Presidents: Dr. K. Segre 
Vice-Presidente: Dr. A. P. Belou. 

Secretario: Dr. S. A. Aranz. 

Pro-Secretario: Dr. J. M. Tato. 

Tesorero: Dr. F. Games. 

Pro-Tesorero: Dr. J, A. Bello. 

SOC1EDAD COLUMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLUMBIA). 

Presidente: Dr. Alfonso Tribin P. 

Secretario: Dr. Felix E. Lozano. 

Tesorero: Dr. Mario Arenas A. 

ASOCIACION DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA. 

Presidente: Dr. Julio Quevedo, 15 Calle Oriente No. 5. 

First Vice-Presidente: Dr. Hdctor Cruz, 3a Avenida Sur No. 72. 

Second Vice-Presidente: Dr. Jose Luis Escamilla, 5a Calle Poniente 
No. 48. 

Secretario-Tesorero: Dr. Horace Polanco, 13 Calle Poniente No. 9-D. 

SOCIEDAD DE OTO-RINO-LARINGOLOGIA, 

COLEGIO MEDIO DE EL SALVADOR, SAN SALVADOR, C. A. 

President: Dr. Salvador Mixco Pinto. 

Secretary: Dr. Daniel Alfredo Alfaro. 

Treasurer: Dr. Antonio Pineda M. 

SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA. 

Presidente: Dr. D. Adolfo Hinojar Pons. 

Vice-Presidente: Dr. D. Jose Perez Mateos. 

Secretario General: Dr. D. Francisco Marauds. 

Tesorero: Dr. D. Ernesto Alonso Ferrer. 

SOCIEDAD OTO-RINO-LARINGOLOGIA DE LOS 
HOSPITALES DE MADRID. 

Presidente: Dr. Don Fernando Beltrdn Castillo. 

Secretario General: Dr. Don Alfonso Vassallo de Mumbert. 

Tesorero: Dr. Don Rafael Garcia Tapia. 

PORTUGUESE OTORHINOLARYNGOLICAL SOCIETY. 
President: Dr. Albert Luis de Mendonca. 

Secretary: Dr. Antonio da Costa Quinta, Avenida, de Liberdale 65, 1° 
Lisbon. 

SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 

E DE 

BRONCO-ESOFAGOLOGIA. 

Presidente: Dr. Alberto Luis De Mendonca. 

Vice-Presidente: Dr. Jaime de Magalhaes. 

1. ° Secretario: Dr. Antonio da Costa Quinta. 

2. ° Secretario: Dr. Albano Coelho. 

Tesoureiro: Dr. Jose Antonio de Campos Henriques. 

Vogais: Dr. Teofilo Esquivel. 

Dr. Antonio Cancela de Amorim. 

Sede: Avenida da Liberdade, 65, 1°, Lisboa. 
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SOCIEDAD DE OTORRINOLAR1NGOLOGIA Y 
BRONCOESOFAGOSCOPJA DE CORDOBA. 

Presidents Dr Aldo Remorino 
Vice-Presldente Dr Luis E Olsen 
SecretaiJo Dr Eugenio Romero Diaz 
Tesorero Dr Juan Manuel Pradales 

Vocales Di Osvaldo Suarez, Dr Nondier Asis R, Dr Jorge Bergallo 
Yofre 


ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA, SPAIN. 

Presidente Dr J Abello 

Vice President© Dr Luis Suiie Medan 

Secretario Dr Jorge Perelld, 319 Provenza, Baicelona 

Vice Secretario D£ A PinarL 

Vocal Dr J M Ferrando 


ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER— 
CAMPINAS. 

President Dr Heitor Nascimento 
First Secretary Dr Roberto Barbosa 
Second Secretary Dr Roberto Franco de Amaral 
Librarian-Treasurer. Dr. Leoncio de Souza Queiroz 
Edltois for the Archives of the Society Dr Guedes de Melo Filno, 
Dr Penido Burnler and Dr Gabriel Porto 


SOCIEDAD MEX1CANA DE OTORRINOLARINGOLOGIA 
Apartado Postal 21815 
Mexico, D. F. 

Honorar> Piesident Dr Ricardo Tapia y Fernandez 
Presidentelect Dr Miguel Arroyo Guijosa 
Secretary Dr Luis Vaquero 
Secretary Elect Dr Benjamin Macias Jimdnez 
Treasurer Dr Rubdn Mingram Camargo 


THE NETHERLANDS SOCIETY OF OTO RHINO-LARYNGOLOGY. 
(Nederlandsche Keel-Neus Oorheelkundlge Vereemglng ) 

President Dr J Kuilman, Surinamestraat 19—Den Haag 
Secretary Dr W H Struben, J J Viottastraat 1—Amsterdam 
Treasurer Mrs F Velleman-Pinto, Jac Obrechtstraat 66—Ams erdam 
Librarian Dr P G Gerlings, J J Viottastraat 4—Amsterdam 
Members Dr J de Graaf, Dr S Muller, Dr H Navis 


SOCIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGI A DO 
RIO GRANDE DO SUL 

President Dr Paulo Fernando Esteves 
Vice-President Dr Jayme Schilling 
First Secretary Dr Carlos Buede 
Second Secretary Dr Moizds Sabani 
Fiist Treasurer Dr ferael Scherman 
Second Treasurer Dr Rivaddvia C Meyer 
Librarian Dr Carlos M Carrion 
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NOTICE TO CONTRIBUTORS 


The Lakyngoscope reserves the right of exclusive publication 
of all articles submitted. This does not preclude their publication 
in Transactions of various Societies. 


Manuscripts should be typewritten, double spaced, on one side 
of paper only and with sufficient margins to allow for corrections. 


Author’s name and city should appear directly under title on 
first page; street address at end of article. 

All prints or photographs to be submitted in black and white, 
in good sharp contrast. Good halftones depend upon clear photo¬ 
graphs. Line drawings for zincs to be in black and white. Colored 
inks or red or blue quadrille rulings will not reproduce. 

References should be complete: author’s surname, initials, 
title of article, Journal, volume, page, month, year. 

Six illustrations will be furnished for each article without cost 
to author. Authors will please limit illustrations to six or assume 
the expense of additional illustrations. 

Proofs will be submitted to authors for corrections. If these 
are not returned, articles will be published as corrected in this 
office. 

Reprints will be furnished at the following prices: 

WITHOUT COVER 



250 

Copies 

500 

Copies 

1000 

Copies 

2000 

Copies 

i 

Four Pages 

8 15.50 

8 18.00 

$ 25.25 

? 39.00 

Eight Pages 

29.50 

37.25 

51.50 

85.25 

Twelve Pages 

42.00 

56.25 

83.50 

128.00 

Sixteen Pages 

57.00 

71.00 

94.50 

140.75 

Twenty Pages 

69.00 

82.75 

114.00 

182.00 

Twenty-four Pages 

79.25 

10S.75 

134.50 

206.75 

Twenty-eight Pages 

89.00 

113.50 

154.25 

235.00 

Thirty-two Pages 

99.75 

126.75 

172.25 1 

1 

257.75 


WITH COVER 


Four Pages 

8 30.75 

? 38.50 

8 54.00 

8 85.00 

Eight Pages 

44.75 

57.75 

80.25 

131.25 

Twelve Pages 

57.25 

76.75 

112.25 

174.00 

Sixteen Pages 

72.25 

91.50 

123.25 

1S6.75 

Twenty Pages 

84.25 

103.25 

142.75 

22S.00 

Twenty-four Pages 

94.50 

129.25 

163.25 

252.75 

Twenty-eight Pages 

104.25 

134.00 

183.00 

281.00 

Thirty-two Pages 

115.00 

147.25 

201.00 

303.75 


Express charges will be paid by consignee. 
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SUDDEN DEAFNESS OF OBSCURE ORIGIN* 


0. Erik Hallberg, M.D., 
Rochester, Minn. 


Sudden unilateral or bilateral impairment of hearing is a 
symptom, not a disease. The deafness under consideration in 
this report is sudden deafness of obscure cause—not deafness 
due to trauma, suppurative labyrinthitis, meningitis or mumps. 
The deafness is alarming to the patient and is almost always 
associated with roaring tinnitus. True vertigo may or may not 
be associated with the sudden deafness. If it does occur, it 
may precede the deafness, come on simultaneously, or come 
later. Such deafness is seldom or never associated with fatal 
events or diseases; therefore, factual information about the 
pathologic process underlying the loss of function is still ob¬ 
scure. 


The physician who is dealing with deafness of this type 
must take the history carefully in order to decide whether the 
deafness came on suddenly. Fowler, Sr., 1 stated that some per¬ 
sons have been known by their friends and relatives to be to¬ 
tally deaf in one ear for years but have not been aware of it 
themselves. The history may reveal that they suddenly no¬ 
ticed their deafness when the normal ear was bui-ied in a pil¬ 
low, and they could not hear a speaker standing a-short dis¬ 
tance away. Deafness also may and does actually come on 
like “a bolt from the sky”; sometimes the patient wakes up 
with it. In cases of sudden onset tinnitus is always severe and 
often distresses the patient more than the deafness. 


* Submitted as Candidate's Thesis to American Laryngologlcai, 
ologlcal and Otoiogicai Society, Inc., 1965. 


Rhtn- 


Editor’s Note; This ms. received in The Laryngoscope Office and accepted 
for publication, January 20, 1956. 
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hallberg: sudden deafness. 


REVIEW OF LITERATURE. 

Sudden deafness of obscure origin has received rather scant 
attention in the literature. Prosper Meniere 2 apparently was 
the first to report such a case and elaborate on the possible 
etiology and pathology. Kobralv' reported eight cases in 1922 
but actually only one of his patients had sudden deafness with 
no obvious cause. De Kleyn, 1 in 1944, described “complete or 
partial loss of function of the octavus system in apparently 
normal persons.” In the summary he mentioned 21 cases; ac¬ 
tually he had 24 cases, in two of which the involvement was 
bilateral. He considered vascular disorders as the underly¬ 
ing cause. In some cases a more or less complete recovery was 
obtained. Rasmussen, 5 in 1949, reported 18 cases of sudden 
deafness of unknown etiology, in 15 of which the deafness was 
combined with vestibular disturbances. In discussing the 
etiology, he stated that in three cases the cause might have 
been thrombosis of the internal auditory artery or one of its 
branches, or hemorrhage into the labyrinth due to rupture .of 
a vessel. In a fourth case vascular spasm was considered a 
possibility. In the remaining cases the cause was supposed to 
be neuritis of the VUIth cranial nerve. 

In March, 1950, Lindsay and Zuidema 0 gave an excellent re¬ 
view of 16 cases of inner-ear deafness of sudden onset. The 
first four cases were types in which the aural condition was 
associated with systemic disease. In the 12 cases in which the 
deafness was associated with a varying degree of vestibular 
disturbance the cause was uncertain. Lindsay and Zuidema 
further stated that the same etiologic factors cannot be as¬ 
sumed in all 12 cases, but that the similarity of the clinical 
picture suggests the same type of cause. A vascular accident 
in the labyrinth has commonly been the explanation, but the 
high incidence among adults less than 30 years of age argues 
against this cause. They also considered the possibility of 
vasomotor disturbances of the inner ear and recommended 
that toxic involvement of the labryinth be given serious con¬ 
sideration, since it is a well-known occurrence in infections of 
various types. 

In December, 1950, Fowler’ reported 26 cases of sudden 
deafness, and he attempted to include everything which might 
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have some heaving on the etiology. About 77 per cent of his 
patients were less than 40 years of age. Fowler’s most impor¬ 
tant finding was a history of emotional episodes before or im¬ 
mediately preceding the suddc-n deafness. The patients, how¬ 
ever, rarely seemed to blame the emotional condition for the 
deafness. Eighteen of the 26 patients apparently suffered from 
psychosomatic disorders. Fowler stated that such episodes are 
known to affect the neurovascular mechanisms through vascu¬ 
lar contraction, sludging and congestion ending in anoxia and 
Leakage from capillaries and local metabolic deficiencies. Five 
of Fowler’s patients examined for sludging showed it dis¬ 
tinctly. He stated further that all or any one of these factors 
may be and frequently are the cause of sudden deafness. 

In 1950 also, Opheinv reported five cases of sudden deafness 
at the Eleventh Northern Oto-Laryngological Congress. He 
was much impressed by Mygind’s 8 idea, presented at a meet¬ 
ing of the Danish Oto-Laryngological Society, that the loss of 
hearing might perhaps be brought on by an acute rise of pres¬ 
sure in the labyrinth. Opheim stated that this hypothesis opens 
a road to a rational intervention against this condition, which 
otherwise has such an unfavorable prognosis. Fenestration 
operations were carried out for their decompressive effect on 
three of his patients. At operation an attempt was made to 
leave the ossicular chain intact. In all three cases the hearing 
improved some but not to a serviceable level. On puncturing 
the labyrinth, the fluid was found to be under pressure in one 
patient, but not in the other two. Opheim stipulated the fol¬ 
lowing conditions for operation: 1. The loss of hearing must be 
complete to the extent that such a condition is recognizable, 
the function of the other ear being normal. 2. The patient 
must be available for treatment at such an early time in the 
course of disease, that it may reasonably be supposed that the 
damage to the sensory apparatus has not become irreparable. 

Mygind, 5 in discussing Opheim’s paper, reported the case of 
a colleague with sudden deafness. When this patient was ad¬ 
mitted to the hospital, his hearing had returned to some extent. 
Because of this, treatment for .Meniere’s disease was started, 
and the hearing became normal. Mygind stated that if the 
hearing does not return in such cases he would give dextran 



1240 


HALLBERG: SUDDEN DEAFNESS. 


(macrodex), a_ polysaccharide with especially large molecules 
which cannot pass through the capillary walls. 

In 1952, Moulonguet and Bouche 10 reported one case of sud¬ 
den deafness. The patient, a young doctor, became suddenly 
deaf in the right ear a few hours after receiving an injection 
of “orthobiotie” serum. The patient was examined on the 
fourth day after the injection. The audiogram showed marked 
loss of hearing in the speech range (65 db). Bone con¬ 
duction was poorer than air conduction and Fowler's test 
showed recruitment for the frequencies 512 and 1,024. Mou¬ 
longuet and Bouche considered that this condition was caused 
by a vascular disturbance or more precisely an arteriolar 
spasm. The patient was slowly given an intravenous injection 
of sodium nicotinate; the usual marked peripheral congestion 
followed. Three hours later hearing had returned to normal. 
Administration of sodium nicotinate was continued by the in¬ 
tramuscular route for a week, and the hearing has since re¬ 
mained normal. They commented about as follows: 1. Because 
of recruitment, the lesion seemed to be localized to the cochlea. 
2. The spectacular result of a peripheral vasodilating agent 
confirmed the hypothesis of arteriolar spasm. 

MATERIAL STUDIED AND OBJECTIVE OF STUDY. 

In the five years from 1949 to 1953, inclusive, 178 patients 
with sudden deafness of obscure cause were seen at the Mayo 
Clinic. These cases were studied carefully to determine, if 
possible, the cause of the deafness. The objective of this study 
was to determine if possible the underlying cause of the sud¬ 
den deafness and the result of treatment, if any, with the view 
of aiding physicians to arrive at the diagnosis. 

ETIOLOGY, PATHOGENESIS AND PATHOLOGY. 

From the review of the literature, it is evident that gen¬ 
erally the etiology of sudden deafness of the obscure type 
under consideration is unknown, but several possible causative 
factors were suggested. These briefly are 1. thrombosis, vas¬ 
cular spasm or hemorrhage; 2. neuritis of the VUIth cranial 
nerve; S. systemic disease; U. toxic involvement of the laby¬ 
rinth with infections elsewhere; 5. emotional episodes; 6. acute 
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rise in pressure in the labyrinth; 7. injection of an “ortho¬ 
biotie” serum and 8. Meniere’s disease. 

Factual information about the pathologic process underly¬ 
ing the loss of function iias been impossible to obtain because 
deafness is seldom or never associated with events that kill 
the patient. 

In 89 of the 178 cases studied deafness seemed to be of vas¬ 
cular origin; in 56 it seemed to be due to Meniere’s disease 
(endolymphatic hydrops) ; in 17 the cause could not be deter¬ 
mined; in 15 it seemed due to miscellaneous causes; and in 
one case, to hysteria or malingering. The clinical features 
which led to this decision and any available data concerning 
diagnosis, differential diagnosis, pathology and pathogenesis 
will be considered when the types are discussed. 

SUDDEN DEAFNESS OF POSSIBLE VASCULAR ORIGIN. 

Tire reasoning behind a diagnosis of vascular accident in a 
case of deafness of sudden onset is about as follows: The vas¬ 
cular supply of the labyrinth is such that a thrombus, vascular 
hemorrhage or vasospasm might affect the entire auditory 
sense organ or only part of it and produce sudden deafness. 
If the sudden deafness is bilateral, a hydrops type of disorder 
must be considered because it is unlikely that vascular acci¬ 
dents should occur in both ears at the same time. A history 
of one attack of sudden deafness with tinnitus in one ear fol¬ 
lowed in minutes or hours by a dizzy spell, which persists for 
a few hours to a month but with persistent loss of hearing, is 
suggestive of a vascular accident. The deafness may often be 
total and permanent. 

Pathologic Hypotheses : Mygind’ expressed the view that 
mrny patients who become deaf suddenly must have hemor¬ 
rhage into the modiolus. Vestibular symptoms occur only later 
when bleeding or edema spreads to the nei-vous system of the 
labyrinth. The general term “vascular accident” was used by 
Lindsay and Zuidema. 0 Fowler, Sr., 1 said that this term was 
“unscientific;” however, I have used it in this paper, because it 
implies vascular damage but does not specify the exact type. 

Kobrak’ stated that hemorrhage always should be suspected 
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whenever deafness develops suddenly, even if there are no 
signs of hemorrhagic diathesis. If the damage to the inner ear 
seems to be reversible, transient vasospasm may be an impor¬ 
tant factor. Occasionally patients have had one severe dizzy 
spell without any deafness. Subsequent caloric tests often, but 
not always, reveal a nonfunctioning equilibratory labyrinth on 
one side. It seems reasonable to assume that in these cases a 
vascular accident may have involved the vestibular branch of 
the internal auditory artery only. 

A look at the cases shows other features which are com¬ 
patible with a diagnosis of vascular accident. 


TABLE i. 

AGE DISTRIBUTION OF PATIENTS WITH DEAFNESS OF 
VASCULAR ORIGIN AND OF MENIERE’S DISEASE 


Vascular Origin Minifire’s Disease 



No. 


Per Cent 

No. 

Per Cent 

Males 

43 


4S.3 

26 

4C.4 

Females 

46 


51.7 

30 

53.6 

Age, Years 






20-29 

9 


10.1 

2 

3-6 

30-39 

18 


20.2 

15 

26.8 

-10-49 

18 


20.2 

20 

35.7 

50-59 

21 


23.7 

12 

21.4 

60-69 

18 


20.2 

7 

12 5 

70-79 

5 


5.6 



TOTAL 

89 


100.0 

56 

100-0 

Average age, years . 


..49.0 



46.3 

Youngest, years. 


..22 



20 

Oldest, years. 


..73 



66 


Aye and Sex : Of the 89 patients who had sudden deafness 
which seemed to be due to a vascular accident, 48 were males 
and 46 were females (see Table I). A significant number (27) 
were from 20 to 39 years old; however, the majority of pa¬ 
tients were evenly spread over the older age groups. This age 
distribution compares fairly well with the age incidence of 
coronary occlusion. Parker and associates 11 found that 85 per 
cent of their 3,400 patients with angina pectoris were from 
40 to 69 years of age; 64.1 per cent of the 89 patients with 
sudden deafness of possibly vascular origin in my group were 
in the same age period. There was a significant discrepancy, 
however, as only 3.6 per cent of the patients with angina pec- 
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tons ueic 20 to 39 yeais of age, but 30 3 pei cent of the 89 
patients in this senes weie in this age gioup It is difficult 
to explain this disci epancy, but one should not foiget that 
blanches of the internal auditoij' aiteiy aie end-aitenes, so 
that even nnnoi vasculai changes might cause eaily symp¬ 
toms 

General I? laminations and Det tinent Findings Which Bcai 
on the Cause of the Deafness The aveiage time fiom the onset 
of deafness until the patient was examined at the clinic was 
foui months Sixty-one (69 pei cent) of the 89 patients had 
geneial examinations conducted by an internist and 42 patients 
had a complete neuiologic evaluation at the clinic 

Twenty patients had diffeient degiees of hy pel tension, aite- 
noscleiosis, oi both, with hypei tensive changes in the oculai 
fundi A few weie checked foi blood sludging as suggested by 
Fowlei, Ji ,' but this was abandoned because of vanable find¬ 
ings Ruckei u expiessed the opinion that these might be 
caused by the heat of the slit lamp Only two patients had 
blood dysci asm one had polycythemia veia, the othei, 
cluonic lymphatic leukemia Sudden deafness followed a se- 
veie tiansfusion leaction in one case The patient had been 
given Rh positive blood, and he was Rh negative 

Hearing The deafness of all 89 patients seemed to come on 
without any appaient cause Ten patients woke up with seveie 
i oaring and deafness in one eai Tluee patients became deaf 
while using the phone Alleigie factois oi emotional pioblems 
did not seem to play a significant part 

All 89 patients except those who weie totally deaf had audio- 
grams, speech-i eception tests and loudness balance tests In 
32 patients (36 0 pei cent) the deafness was total in one eai 
Right and left eais weie involved with about equal fiequency 
Two patients had bilateral involvement, m these two the deaf¬ 
ness was total and peimanent The intervals between onset of 
deafness in the fiist eai and the second ear weie tluee weeks 
and one yeai respectively The calonc tests levealed nonfunc¬ 
tioning equilibiatoiy labyiinths on both sides Both patients 
had compensated well, and weie able to move about well, ex¬ 
cept in darkness 
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The audiograms of the entire group of 89 patients revealed 
great variation in the deafness, but it was always of the end- 
organ type. This diagnosis was confirmed by loudness-bal¬ 
ance and speech-reception tests. Thirty-two patients (36.0 per 
cent) had flat curves with deafness of varying degree. Case 1 
is a typical example. 










Case 1: The audiogram and result of loudness-balance test for a woman 
62 years old revealed a moderate end-organ type of deafness with marked 
recruitment in the left ear over the right (see Fig. 1). Reexamination a 
year later did not reveal any change m hearing; however, recruitment 
was much less marked, and there was no evidence of overrecruitment. The 
patient felt that she could hear better because there was less confusion. 

Seventeen patients (19.1 per cent) had mainly loss of hear- 
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ing for high tones, but the degree of this loss varied. The 
audiogram and the result of recruitment test of a representa¬ 
tive case are shown in Fig. 2. The patient, a woman 59 years 
old, had suddenly lost her hearing, while playing with her 
grandchildren. Re-examination two months later revealed no 
change in hearing. The caloric test revealed normal responses. 













In four patients (4.5 per cent) the low tones were mainly 
involved. The audiogram and the result of recruitment test of 
a man, 35 years of age, who had involvement of the low tones, 
are shown in Fig. 3. Sudden roaring tinnitus had developed 
in the left ear with deafness but no dizziness five months prior 
to examination. Hearing has remained unchanged since. 
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In four patients (4.5 per cent) the deafness was of an island 
type. 


Case 2: One such patient, a woman 48 years old, woke up one morning 
with severe ringing and deafness in the left ear. She was seen the fol¬ 
lowing morning. Results of the ear, nose and throat examination were 
negative. The left Eustachian tube was patent. The audiogram (see 
Fig. 4) revealed a marked dip involving mainly the range of 1,500 to 
2,000 frequencies. Treatment was started immediately. She was instructed 
to take a form of nicotinic acid (roniacol) in tablet form, 100 mg. before 
breakfast and 100 mg. before supper. Four days later the hearing was de¬ 
finitely worse. Deafness had spread over the neighboring frequencies. 
When she was examined again one month later, her hearing was es¬ 
sentially normal. The patient was re-examined one and two years later, 
and the hearing remained normal. 

Because of the single attack only, this deafness was felt to 
be primarily vascular in origin. 

Dizziness: In 41 of the 89 patients in this group (46.1 per 
cent) deafness and tinnitus were the only symptoms. In 48 
patients (53.9 per cent), the loss of hearing was associated 
with varying degrees of dizziness, nausea and vomiting. Usu¬ 
ally the vertigo started a few minutes to 12 hours after the 
onset of the deafness. This could be explained by retrograde 
thrombosis causing complete or partial blockage of the vestibu¬ 
lar branch of the internal auditory artery. More females had 
dizziness associated with deafness than males. All 48 patients 
who gave a history of unsteadiness or dizziness at the onset 
of the deafness underwent caloric tests. About 70 per cent had 
varying degrees of hypoactivity of the equlibratory labyrinth. 
Fifteen of the 32 patients with total deafness in one ear and 
dizziness gave no response to caloric stimulation on the side 
of the deafness. In the other cases, however, there seemed to 
be no definite relationship between the degree of deafness and 
the result of the caloric test. Some of the patients were tested 
who had no history of dizziness. All had normal responses on 
both sides, as one would expect. As has been stressed by Lind¬ 
say and Zuidema, 8 the sudden onset, the single attack only, 
and the usually permanent loss of function are sufficient to 
differentiate the condition from Meniere’s disease or hydrops 
of the labyrinth. In two of our patients the vascular involve¬ 
ment was more extensive. Details of one are given in Case 3. 

Case 3: The patient, a man aged 53 years, stated that two months 
prior to examination sudden total deafness in the left ear, slight dizzi¬ 
ness and incomplete facial palsy on the left side developed. Examination 
revealed total deafness, facial weakness and diminished corneal reflex, 
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all on the left side. Complete general and neurologic examination other¬ 
wise gave negative results. 

This patient probably had a vascular accident involving 
parts of the pons and brain stem, and possibly the posterior 
inferior cerebellar artery. 

Because of all the facts mentioned in this section the patho¬ 
logic disturbance occurring in the 89 patients classified as hav¬ 
ing deafness due to vascular accident seems different from that 
in the next group to be discussed, in which the sudden deaf¬ 
ness seemed to be caused by Meniere’s disease or hydrops of 
the labyrinth. 

SUDDEN DEAFNESS APPARENTLY DUE TO MENIERE’S 
DISEASE (ENDOLYMPHATIC HYDROPS). 

Etiology, Pathogenesis and Pathology of Sudden Deafness 
Thought to Be Meniere’s Disease: I was unable to find a report 
of detailed microscopic examination of a temporal bone from 
a patient with sudden deafness; however, it has been reported 
that sudden deafness often represents the onset of Meniere’s 
disease. For this reason certain studies on Meniere’s disease 
will be considered here. 

The first microscopic observation of the temporal bones of 
persons known to have had severe attacks of vertigo, deafness 
and tinnitus during life was reported by Hallpike and Cairns 14 
in 1938. They found hydrops of the labyrinth, and it was rea¬ 
sonable to conclude that the. effect of this hydrops on the coch¬ 
lear duct, utricle and saccule was responsible for the symp¬ 
toms. 

Many studies since then have confirmed the histopathologic 
incidence of an endolymphatic distention of the cochlear duct 
without inflammatory reaction. As a result of these observa¬ 
tions the terms "endolymphatic hydrops,” “hydrops of the 
labyrinth” or “labyrinthine dropsy” are now commonly used 
to designate this disease. 

Although the histopathologic reports are increasing, certain 
fundamental questions concerning the disease have not been 
answered. The exact etiology and pathogenesis have not been 
clearly determined. 



1250 


HALLBERG: SUDDEN DEAFNESS. 


Hilger 15 attempted to show that the vital intralabyrinthine 
structures depend for integrity of function and structure on 
end-arteries, which do not have collateral circulation. He sug¬ 
gested that a disturbance in the vascular function common to 
all end circulation can cause vasospastic changes in the laby¬ 
rinth. These may result in primary neurovascular ischemia 
and endolymphatic hypertension, which bring about this syn¬ 
drome. Williams 1 *’' suggested the hypothesis that Meniere's 
disease is an instance of autonomic imbalance, specifically a 
cholinergic preponderance or overactivity. He theorized fur¬ 
ther that Meniere’s disease is a form of intrinsic allergy in¬ 
volving the capillary loops of the stria vascularis and that the 
endolymphatic distention is a localized extracellular edema 
produced by the spastic-atonic state of the capillaries. 


Day 17 stated that in an occasional case a specific protein 
allergen may prove to be the causative factor and reported ob¬ 
servations in several cases in which the symptoms could be 
abolished by removal of the offending allergens only to-recur 
with their reintroduction into the patient’s environment. Day 
also presented evidence that in labyrinthine hydrops the coch¬ 
lea is primarily affected and the vestibular disturbance is due 
to secondary or overflow reaction of the vestibular mechanism. 

More recently Lempert and his co-workers 18 have reported 
on histologic changes in the inner lining of the membranous 
walls in the endolymphatic external semicircular canals of six 
patients with Meniere's disease who underwent partial laby- 
rinthectomy for the arrest of persistent dizzy spells. They 
found that this inner membranous lining of all specimens was 
studded with vesiculated epithelial excrescences which sug¬ 
gested collections of epithelial fluid. They postulated that an 
attack of Meniere's disease is due to the rupture of one or more 
vesicles with release of toxic fluid into the lumen of the en¬ 
dolymphatic membranous labyrinth. They also postulated that 
Meniere’s disease may be primarily a disease of the vestibular 
labyrinth and that the pathologic changes in the cochlea and 
the symptoms are the sequelae of vestibular disease. They 
concluded that the cumulative loss of hearing during the course 
of the disease is due to progressive damage of the organ of 
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Corti by the repeated contamination of the endolymph by this 
yesicular toxic fluid. 

Shimamoto and co-workers 10 in 1954 reported some interest¬ 
ing experiments on 160 guinea pigs. They replaced the en¬ 
dolymph with various chemical substances, especially solutions 
of potassium chloride in various concentrations. They sug¬ 
gested that s ome d isturbance of the secretion or absorption of 
the potassium of the endolymph may exist in Meniere's disease 
and if the concentration of potassium could be changed, espe¬ 
cially by being-increased unequally in both endolymphs, an ex- 
citatory_ syndrome of the vestibular organs would be estab¬ 
lished just as in Meniere’s disease. They considered that it 
was not so unnatural to speculate that the cochlea might also 
be affected by an unusually_high concentration of potassium 
in the endolymphatic system. 

General Observations on the Group: In the five years under 
consideration a total of 1,270 patients were seen at the Mayo 
Clinic and given a diagnosis of true Meniere’s disease. The 
Meniere’s disease of 56 patients (4.4 per cent) started with 
sudden deafness. This figure may in reality be higher since 
so many of the patients with Meniere’s disease are so dis¬ 
tressed by the severe tinnitus and dizziness that they do not 
give the deafness much thought. 

Repeated examinations are required in order to permit a 
correct diagnosis. The history is extremely important. As has 
been stressed often by Fowler, Jr., and Zeckel, 20 - 21 emotional 
factors played an important role in precipitating an attack. 
This psychosomatic influence seemed, however, to be much 
more at play after the disease had started, and seemed to be 
a participating factor only in causing repeated attacks. The 
sudden deafness usually came out of a clear sky and was or 
was not associated with dizziness. There were remissions and 
exacerbations of deafness with usual progression of deafness 
over the years, no matter what type of therapy was used. 

Age Distribution and Time of Examination: The age dis¬ 
tribution is shown in Table I. Forty-seven (83.9 per cent) of 
the 56 patients first had their trouble between the ages of 30 
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and 59 years and only seven patients became deaf after the 
age of 60 years. The mean age at onset was 46.3 years. 

The average time from the onset of deafness until the pa¬ 
tient was examined at the clinic was eight months, four months 
longer than for the first group of patients. 

Deafness : As in the “vascular-accident” group all patients 
were checked with audiograms, speech-reception tests, and 
loudness-balance tests except where the deafness was total. 
Here again the deafness varied but was always of the end- 
organ type. In six patients the deafness was total, or nearly 
so ; in one of these patients the total deafness was bilateral. 

Case -f-' Another one of these six patients, a man 33 years of age, had 
suddenly lost his hearing in the left ear at work two weeks prior to 
examination. Severe dizziness, nausea and vomiting started the following 
day. Initially, he also had some ringing in the right ear. Dizziness per¬ 
sisted. Ear, nose and throat examination gave negative results; however, 
the audiogram revealed almost total deafness in the left ear and a 
moderate amount of end-organ type of deafness in the right. The patient 
was treated with mono-ethanolamine nieotinate (nicamin), ammonium 
chloride and low-salt diet for two months, then booster courses were 
given to ward off symptoms. Audiograms made about one month later 
revealed no change in hearing on the left side but definite improve¬ 
ment on the right side. The caloric test revealed a nonfunctioning equili- 
bratory labyrinth on the left side and normal responses on the right. On 
re-examination a year later hearing was unchanged in the left ear, but 
had improved further In the right. 

A surprisingly large number of patients (19) had bilateral 
deafness. In 13 of these 19 the deafness came on suddenly in 
both ears and at the same time, and in 12 it was associated 
with vertigo, nausea and vomiting. In three patients there 
was an interval of from six hours to a month between the sud¬ 
den onset of deafness in the first and the second ear. In one 
patient the interval was nine years. In two patients the onset 
of deafness was gradual in one ear and sudden in the other. 
In most of these patients hearing fluctuated after the initial 
attack. 

Generally speaking, the more severe the deafness was at 
onset, the more likely there was to be bilateral involvement 
and the less chance for benefit from treatment. Involvement 
of the entire tone range also seemed to lessen the chance of 
benefit from treatment. Seventeen patients (39.0 per cent) 
had involvement of the entire range of tones. Case 5 is a typi¬ 
cal example. 
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Ga-sc J The patient, a man 50 years of age, became deaf suddenly five 
months before he was examined at this clinic, and in the intervening 
months before admission had had several severe dizzy spells At the 
clinic the regular Mfiniere’s disease regimen was instituted with salt- 
poor diet and doses of nicotinate (nicamm) and ammonium chloride 
When the patient was ie examined three months later he stated that he 
felt bettor, had had no further dizzy spells and felt his healing- had 
improved Tim audiogram and loudness balance test revealed, however, 
that the hearing was unchanged. The loudness balance test still showed 
recruitment but it was much less marked. This finding means less 
distortion of speech. 

None of the 10 patients (61 per cent) with involvement of 
the entire tonal range wiio were re-examined had any real im¬ 
provement of hearing, as indicated by audiograms and speech- 
reception tests; however, slight variations in hearing from 
day to day were noted. 

The patients who had sudden deafness involving only part 
of the tonal scale would have fluctuation in their ability to 
hear, and 14 (about 40 per cent) ended with normal or nearly 
normal hearing with or without treatment. Of these, seven 
patients had mainly a loss of high tones; five patients had 
mainly loss of low tones and only two had deafness which was 
confined to the speech range. One patient (Case 6) is of spe¬ 
cial interest because she had lost ability to hear high and low 
tones in the same ear, but these changes came on at different 
times. 

Case 0 The patient, a woman 37 years old, lost her hearing In the right 
ear suddenly while she had both hands in cold water, a roaring tinnitus 
and “numb feeling'' occunetl in the right side of the occiput. Two days 
later a severe dizzy spell associated with nausea and vomiting developed 
The audiogram taken five days later showed a moderate loss of hearing 
for high tones of end organ type with marked recruitment Caloric tests 
revealed normal responses on both, sides She was treated with mono 
ethanolamine nicotinate (nicamin), ammonium chloride and salt-poor 
diet Within a week the hearing returned to normal About a week 
later, she again lost the hearing m the same ear (right) suddenly. This 
episode was also accompanied by dizziness and nausea This time the low 
tones were also involved. 

Audiograms and a loudness balance test were made six days later and 
an audiogram two months later. By that time her hearing was essentially 
normal. 

Dizziness: The dizziness varied from a transient unsteady 
feeling to a violent vertiginous attack associated with nausea 
and vomiting. Usually the more severe the associated dizzy 
spell, the more it would show up in the result of the caloric 
test. 
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Only 16 patients (28.6 per cent) did not give a history of 
any dizziness. The remaining 40 (*71.4 per cent) gave a his¬ 
tory of dizziness of varying intensity. In most of them the 
dizziness came on either at the same time as the deafness or 
a few hours to two days later. In five patients the vertigo was 
the initial symptom. 

In the six patients who had total or nearly total deafness, 
there generally was marked depression of caloric function. In 
36 of the 40 patients who had dizziness associated with deaf¬ 
ness, the equilibratory labyrinth was hypoactive or nonfunc¬ 
tioning. In four of the 40 patients responses were either 
within normal limits or hyperactive. 

The carefully elicited general history did not give any defi¬ 
nite clues as to what might have precipitated the hydrops. 
There did not seem to be any definite allergic relationship and 
only nine (16.1 per cent) had hypertension, arteriosclerosis 
or both with sclerosis of the retinal arteries of varying degree. 
My colleagues and I were unable to obtain a definite histoiy 
of emotional upsets at the onset; however, they seemed to be 
important in precipitating subsequent dizzy spells with or 
without further deterioration of the hearing. 

DEAFNESS OF UNDETERMINED CAUSE: HYDROPS OR 
VASCULAR ACCIDENT. 

In 17 cases the diagnosis could not be made definitely. Most 
of these patients were seen only once or were seen too recently 
to permit evaluation of the possible cause. 

SUDDEN DEAFNESS OF MISCELLANEOUS ORIGIN. 

Deafness of sudden onset, sometimes associated with vertigo, 
is known clinically to occur on a toxic basis as a complication 
of some infectious diseases, which are mainly virus in type. 
Lindsay and Zuidema 8 stated that there is no constant pattern 
with regard to the proportion of hearing loss that is due to 
vestibular dysfunction as a result of a toxic process. 

In most of the 15 patients in this group the deafness was 
considered as toxic in origin. The youngest patient was six, 
the oldest 74 years of age. About half of the patients were 
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between 10 and 49 years of age. All 15 patients in this group 
had complete general and neurologic examinations, audio¬ 
grams, loudness-balance tests, speech-reception tests and ca¬ 
loric tests, if deafness was associated with dizziness. 

Deafness: As in the first two groups the deafness varied 
from total bilateral to moderate unilateral deafness. The deaf¬ 
ness was of an end-organ type with evidence of moderate to 
marked recruitment in all except two patients. One of these 
two who had no recruitment had multiple sclerosis, and the 
other had a tumor of the cerebellopontine angle. 


TABLE II. 

SUDDEN DEAFNESS OF MISCELLANEOUS ORIGIN 


_ Intimate Relationship or Cause of Deafness _ Patients 

After operation and general anesthesia.. 2 

Heavy dosage of aspirin for arthritis.—___ 2 

Svphilis .-.-.-. 2 

Peptic ulcer, abscess and antibiotics... 1 

Severe acute upper respiratory infections. 2 

Large dosage of alcohol and firontoquinine....... 1 

Herpes zoster- 1 

Booster shot for whooping cough (case 7).. 1 

Multiple sclerosis (case 8). 1 

Cogan's syndrome (case 9).. 1 

Cerebellopontine-angle tumor (case ID). 1 

TOTAL.. 15 


As might be suspected, in eight of 15 patients (53.3 per 
cent), the sudden deafness was bilateral, and in three the deaf¬ 
ness was total. 

The deafness of only five patients was associated with diz¬ 
ziness. All five had bilateral loss of hearing. This observa¬ 
tion tends to confirm the statement that the equilibratory ap¬ 
paratus is much more resistant to toxic influences than the 
cochlea. After the initial loss, the hearing remained down in 
13 patients. In the other two, congenital syphilis was thought 
to be the cause of the toxic effect. The hearing of one of these 
two patients fluctuated rather markedly after antisyphilitic 
treatment, but two months after the treatment was started 
the hearing remained down. In the other patient, in spite of 
initial fluctuation in hearing, the hearing in the left ear disap¬ 
peared entirely. 

















he cause of the toxic effect, elicited from the history, was 
ed and difficult to nail down exactly. The diseases or eon- 
ms which were active or present at the onset of the sudden 
mess in these 15 cases are presented in Table II. 

he last four cases (Cases 7 to 10) referred to in Table II 
unusual and deserve further comment. 



Left-X 

A.C. - 

Right - o 

8.C. • 


j. 5. Case 7. Audiogram of patient with sudden deafness from whoop 
sough-booster injection. 


star Injections for Whooping Cough. 

se 7: The patient, a girl aged six years, was first seen Aug. 4, 1951. 
mother gave the following history: Her sister had had whooping 
h and the local physician advised booster shots for the patient. On 
,vay home from the doctor’s office, a 25-mile drive, the patient said 
ears felt “funny." As soon as they got home the girl said she could 
hear a thing. The patient vomited at first but did not stagger; her 
onality changed and temper tantrums and overactivity developed. The 
;nt was seen two and half months after the onset of deafness, 
fits of the ear, nose and throat examination were essentially negative, 
first attempt to check the hearing with audiograms did not seem 
rate. The testing was done again a few days later without the 
nts being present (see Fig. 5). The child then was much more 
lerative. 

hysterical reaction had to be ruled out. The patient could not 
•ate electrodes for galvanic skin tests. Nothing definite was found 
omplete neuropsychiatric checkup except oversolicitous parents. Since 
onset of the deafness there had been no definite fluctuation in hear- 
and the child had already become an efficient lip reader. Active 
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training at home was suggested, and the parents were advised to con¬ 
tact the John Tracy Institute for home training piogiams The caloric 
test was not done; however, the patient had not experienced any dizziness 
or had any trouble m walking and playing The final opinion was that 
the sudden deafness was probably caused by an anaphylactic phenomenon 
eitner involving the nerve or cochlea Because of poor speech reception 
on the right side, indicating distortion, the cochlea itself probably was 
affected. 
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I was unable to find a similar case in the literature. Sudden 
deafness following tetanus antitoxin, however, has been re¬ 
ported. An excellent description and bibliography were given 
by Berger and Sachs 22 in 1958. Their case was the third re¬ 
ported in the literature. In the three cases reported in the 
literature the deafness came on about a week after the injec¬ 
tion during an eruption of serum sickness (generalized urti¬ 
caria) . 

Sudden edema of the labyrinth is probably responsible for 
the deafness due to an anaphylactic reaction; however, the 
knowledge about deafness caused by allergy, serum sickness 
and anaphylaxis is not complete enough to permit a statement 
of the entire true picture of the pathology. 

Multiple Sclerosis. 

Case 8: Two years before the patient, a woman aged 27 years, was 
first seen, a roaring sound had developed suddenly in the right ear-, which 
had felt completely “blocked up." The roaring lasted two weeks aud 
then subsided, but deafness persisted. No dizziness \yas noted. The doctor 
in the home locality gave her histamine, but it did not help. The hear¬ 
ing never seemed to fluctuate. For about two months she had spells of 
slurring speech, transient numbness of the left side of the body and 
some “dragging" of the left leg. Examination of the ears, nose and throat' 
gave essentially negative results. The Eustachian tubes appeared to be 
patent. The audiogram revealed marked deafness for high tones on the 
right and binaural loudness-balance test showed significantly no re¬ 
cruitment (see Fig. 6). 

The caloric responses were normal on both sides. The significant 
ocular findings were: 1. spontaneous vertical nystagmus on looking up and 
2. sheathing of the retinal veins, which according to Rucker^ is found 
in about 10 per cent of patients with multiple sclerosis. General examina¬ 
tion was noncontributory; however, the neurologic examination revealed 
some numbness and weakness of the left leg. A diagnosis was made 
of multiple sclerosis. Because the deafness was of a nerve type with no 
evidence of recruitment, it seemed to be caused by the same disease 
process. It seemed probable that the disease attacked the auditory nerve 
itself, corresponding to optic neuritis, which is commonly found in multi¬ 
ple sclerosis. 

In 1888 Hess 24 reported auditory findings in a case of mul¬ 
tiple sclerosis which he had observed for more than eight 
years. Sudden bilateral deafness became permanent in the 
right ear, while the hearing in the left ear returned gradually 
after 24 hours. Sudden loss of hearing associated with multi¬ 
ple sclerosis is rare. Apparently none of the 92 patients 
studied by Von Leden and Horton 25 experienced sudden deaf¬ 
ness. These investigators found, however, that defects in the 
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auditory field, comparable to defects in the perimetric field, 
occur fairly frequently. 

Bentzen and associates 10 stated that in most cases of multi¬ 
ple sclerosis in which impairment of hearing has occurred, it 
has been transitory, being mentioned usually as a link in acute 
pontobulbar outbursts. A continuous analysis of 64 patients 
revealed a considerably higher auditory activity of the disease 
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Right -o B.C.- 

Fig. 7. Case 9. Audiogram of patient tvith Cogan’a syndrome. 


than is usually reported. A fifth of the patients had impair¬ 
ment of tone perception. The acoustic disturbances (including 
tinnitus) caused marked subjective discomfort in only a few. 

Phillips 21 stated that symptoms referable to the ears were 
outstanding events at the onset of multiple sclerosis in two 
per cent of cases and the most frequent such symptom is ver¬ 
tigo. Phillips expressed the opinion that the deafness is caused 
by actual involvement of either the auditory nerve or the cor¬ 
tex of the brain in the auditory radiation. Rrohn, 23 of the Uni¬ 
versity of Oslo, Norway, told me that he had never seen a case 
in which sudden deafness was an outstanding symptom. 
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Cogan’s Syndrome. 

Case 9 : The patient was a 27-year-old man who, five months before the 
examination, was dizzy one morning on arising. He also felt nauseated 
but did not vomit. Three days later sudden bilateral tinnitus and deaf¬ 
ness developed. He said he could not hear; however, hearing returned 
gradually within the next few days, but deafness returned suddenly 
three months later. Dizziness disappeared, but now the deafness re- 
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maincd At about the same time the eye3 became reddened, and the 
redness persisted 

Except for profound deafness the ear, noso and throat examination gave 
negative results (see Fig 7). Caloric tests revealed nonfunctioning 
equiJibrator) labyrinths on both sides. Examination of the eyes revealed 
corneal opacities of a vascular type, presumably in the interstitial layers 
of the cornea. Results of the general examination and of flocculation tests 
for syphilis were negative 

This was evidently the s>ndrome of nonsyphilitic interstitial keratitis 
with vestibular auditory symptoms first described by Cogansa in 1945. The 
patient was treated with aureomyefn and histamine for a month. Re¬ 
examination and audiogram then showed no change 

Cogan’s syndrome usually occurs in young adults and is 
often of sudden onset, either with ocular or aural symptoms. 
According to Olmer and associates, 30 symptoms fiom eyes and 
ears may occur within a few hours of each other, or at any 
interval up to five months. In the majority of cases the inter¬ 
val is between one and two weeks. Lindsay and Zuidema 0 re¬ 
ported three cases of this type with sudden loss of hearing. In 
all their cases, as in mine, the deafness was bilateral. The 
etiology is not known; however, the inflammatory nature of 
the disease seems definite. 

Cerebellopontine-Angle Tumor . 

Case 10 The patient, a doctor's wife, 46 years of age, first was seen 
in 1947 for a pelvic operation She returned in March, 1953, for a routine 
examination and for a check of hearing because of deafness on the right, 
which had come on suddenly two years before while Bhe was walking 
over a frozen lake. Roaring tinnitus was associated with the deafness 
at first but subsided in a couple of weeks The deafness, however, became 
gradually more severe. She would not have consulted the clinic for this 
if she had not accompanied her husband. 

Results of ear, nose and throat examination were essentially negative 
The audiogram (see Fig 8) revealed a marked nerve-type deafness on 
the right, and the binaural loudness balance test showed conspicuous 
absence of recruitment The caloric test revealed a nonfunctioning 
equilibratory labyrinth on the right. The corneal reflexes were normal 
on both sides f however, a fine rotatory nystagmus was present on 
lateral gaze to the left. The quick component appeared to be clockwise. 

Except for these findings the neurologic examination was entirely 
negative, and there was no evidence of choked disks Roentgenograms 
of the head, including Stenver’s views, were negative The only other 
significant finding was increased protein (190 mg per 100 cc ) in the 
spinal fluid. General examination showed mild hypertension 

On the strength of the rather meager findings the right cerebello¬ 
pontine angle was explored and a neurofibroma 2 5 cm in diameter was 
removed in pieces Incomplete facial palsy developed on the right side, 
but otherwise the patient's postoperative course was uneventful 

Sudden deafness associated with cerebellopontine-angle tu- 
mors is rare. Cushing 31 reported on the sudden onset of deaf- 
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ness of the left ear associated with violent vertigo. Most pa¬ 
tients with tumors of the cerebellopontine angle do not have 
real vertigo. Both Cushing’s and my cases probably represent 
a vascular accident involving the blood supply to the nerve 
which was brought on by encroachment of the tumor. 

PSYCHOGENIC DEAFNESS (EMOTIONAL DEAFNESS) . 

I tried to exclude the possible influence of psychogenic deaf¬ 
ness on results by keeping in mind the differential diagnosis 



Left-X A.C. - 

Right- o B.C.- 

Fig-. 9A. Case 11. Audiogram of patient with possible emotional deafness. 


between this type and other types of perceptive deafness. Psy¬ 
chogenic deafness is caused by a combination of psychic and 
organic factors; the latter may be any kind of hearing loss. 
There are certain clues for detection and Doerfler 32 listed the 
following: 1. sudden onset of bilateral severe hearing loss, per¬ 
ceptive in nature; 2. saucer-shaped curve in audiogram (50 to 
90 decibels) in 80 per cent of his cases; 3. unexplainable dis¬ 
crepancy between audiometric results and tests for hearing of 
speech, especially when the hearing for speech is better than 
that for pure tones; U. surprising response to therapy out of 
proportion to what may reasonably be expected, and 5. results 
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of special tests such as Doerfler-Stewart test or galvanic skin 
response. 

Blegvad- 13 added other symptoms suggestive of psychogenic 
deafness such as agitation and anxiety during interviews and 
variation in the tests on different days. Blegvad also stated 
that these patients usually have flat curves in the audiograms. 


STENGER TEST 


H 

is 

s 

ESS 

B 

B 

■Ml 

Bl 

■ Bl 
■Bl 

iSSS 

SS 

iSbmbbb 

IMM 

B 

Bl 

■ Bl 

IBBB 


IBBBBBB 

i mm mmm m 

n 

£i 

S3 

as 

:: 

Mi 

IS 

B 

B 

ii 

mi 

Bl 

Bl 

■Bl 

9 

■ Bl 

■ Bl 

■ Bl 
RBI 
mm» 

IUB 

:ss: 

!522 

s 

S?! 

1 5555! 
iSBSSS 

■■ 

■■ 

» 

S3 

l 

IBB' 

Si 

Ml 

Ml 

■Ml 

Hi 

III 

ISSS 

IIAA 

ss; 

*»• 

MBMBBB 

IBBBBBB 

IbSbbb 

■■ 

■1 

IBB 

Bl 

Bl 

■ Bl 

IBBB 

mm* 

IBBBBBB 

■■ 

MB 


IBB 

Bl 

Ul 

■ Bl 

IBBB 

MUM 

iSSSSSb 

S■ 

MB 

m 

■55 

Bl 

■ii 

Bl 

mi 

■Bl 

m mu 

IBBB 

BBfl 

■■■ 


■ If 

u 

s 

■i 

IBB 

■i 

Bl 

■ I 
Bl 

■ Bl 

ISSS 

■■■ 

■Bl 




h; 

XUPI 

Bl 

Bl 

■ Bl 

IBBB 

BBK 


SB 

MB 

m 



Bl 

■ Bl 

IBBB 

■Bl 

IBBBBBB 

■■ 

IM 


Bl 

■■■ 


IBBB 

Su 

IBBBBBB 

ss 

M-M 


Bl 

nr 

IW 

TTTI 


Tffm 



Left - X A.C. - 

Right-o B.C.- 

t 9B Case. 11. The Stenger test Top curve represents threshold. In 
left l ir with each tone giv c n simultaneously at 50 decibels in tight. This 
in ars to be a definitely positive finding on Stenger test. 


Only one patient in my series had deafness that was due to 
either hysteria or malingering. 

Case 11: A young married woman, aged 23 years, was in an auto 
accident. The next day she suddenly lost hearing in the right ear. She 
had no history of aural hemorrhage or dizziness. She was examined two 
months later. The ear, nose and throat examination gave essentially nega¬ 
tive results. The audiogram revealed practically total loss of hearing for 
puic tones on the right (see Fig. 9A). The result of the Stenger test (see 
Fig 9B), howe'er, was considered positive. 

The patient had an insurance claim, and the case had not been settled 
as >et We do not know what ultimately happened to the patient’s hearing. 

One can only conclude from this study that, in clinical prac- 
tice, psychogenic or emotional deafness of sudden onset must 
be rare indeed. 
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DIFFERENTIAL DIAGNOSIS IN GENERAL. 

As mentioned earlier in this paper, sudden deafness of more 
or less obvious cause is not included; however, the possibility 
of the deafness 2 being caused by a catarrhal otitis media should 
be kept in mind. Often in these patients the tympanic mem¬ 
brane may look entirely normal or may be thickened so that 
no fluid is seen. The deafness, however, is always of the con¬ 
duction or combined type. Often the patients give a history 
of having an acute upper respiratory infection at the onset of 
the deafness. It was surprising and disconcerting to see how 
many of the patients with sudden deafness of the obscure type 
in my series had had prolonged treatment with inflations of 
the Eustachian tube. 

Whether sudden deafness may be caused by hydrops or vas¬ 
cular accident or possibly both may be impossible to determine, 
especially if deafness is of recent onset. One of the outstand¬ 
ing diagnostic points is found in the type of onset and whether 
the deafness is bilateral or unilateral. Bilateral onset is more 
indicative of Meniei'e’s disease; the unilatei-al, of vascular ac¬ 
cident. Only with careful examinations which include consul¬ 
tations with medical and neui*ologic specialists can one hope 
to arrive at a specific diagnosis. 

GENERAL COMMENT. 

Sudden deafness may be the result of any one of several 
conditions affecting the inner ear for which the etiology is 
not clearly pi-oved. For this reason it has been a favorite ai’ea 
for speculation and development of theories which have been 
used as a basis for therapeutic pimcedui'es. 

Patients who ai’e seen immediately after the onset of deaf¬ 
ness should be treated vigorously for Meniere’s disease in the 
hope that irreversible changes have not already taken place 
in the cochlea. If hydrops is suspected to be the cause, re- 
peated “booster treatments” seem to be of benefit. 

Treatment of patients who have been deaf for two months 
or more and who have had no fluctuation in hearing seems use¬ 
less. The results of treatment in the present series as far as 
hearing is concerned have been disappointing, and at least one 
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of the reasons for this might be that the patients presented 
themselves late for treatment. In such a fine mechanism as 
that q£ the end-organ of hearing, irreversible changes may 
take place quickly. Rasmussen 11 considered the prognosis poor 
for the acoustic function, but favorable for the vestibular func¬ 
tion. Hallberg and Horton 3 * reported four cases of deafness 
in 1947 in which treatment with histamine was employed with 
striking improvement of hearing in one. They called the deaf¬ 
ness “sudden nerve deafness,” which is obviously a misnomer; 
it should have been named “sudden deafness of end-organ 
type.” 

Audiograms, loudness-balance and speech-reception tests 
should always be made on a patient who gives a history of sud¬ 
den deafness. Of the diagnostic tests, those for hearing give 
the most differential information. Of greatest value are the 
test for diplacusis, the loudness-balance test for recruitment, 
and the discrimination test for phonetically balanced words. 

SUMMARY. 

A study was made of 178 cases of sudden deafness of ob¬ 
scure cause encountered in a five-year period, 1949 to 1953, 
inclusive. In 89 cases the deafness seemed to be due to a vascu¬ 
lar accident. In 56 it seemed to be due to Meniere's disease. 
In 17 the cause could not be determined. In 15 it was due to 
miscellaneous causes usually of infectious origin. In one case 
the deafness was thought to be due to hysteria or malingering. 
The literature, pathology, etiology, diagnostic factors and other 
pertinent data were considered in some detail. Because of the 
absence of specific information as to the underlying pathology, 
the diagnosis as to etiology has to be somewhat tentative; how¬ 
ever, in most of the cases studied, repeated and extensive ex¬ 
aminations permitted a statement as to etiology which is con¬ 
sidered fairly authoritative. 
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NEW LOS ANGELES BRANCH FOR V. MUELLER 
& COMPANY. 

A new retail branch store will be opened by V. Mueller & 
Company, Chicago, at 747 S. LaBrea, Los Angeles, Calif., 
the first of November. Designed to augment and improve 
services to West Coast surgeons and hospitals, the new branch 
will maintain a most comprehensive line of standard and 
special surgical instruments, in addition to supplies and equip¬ 
ment, plus direct teletype connection with the Chicago ware¬ 
house. The new operation under the direction of Mr. Hal 
Markham, long-time representative of V. Mueller & Company 
in the Los Angeles area, becomes" the fifth Mueller branch 
strategically located about the West and Midwest. Others 
are in Chicago, Dallas, Houston and Rochester, Minnesota. 



RECONSTRUCTION OF THE HYPOPHARYNX AND 
CERVICAL ESOPHAGUS AFTER RADICAL 
EXCISIONAL SURGERY.* 

George A. Sisson, M.D., 

Syracuse, N. Y. 

INTRODUCTION. 

Otolaryngologists are performing more radical head and 
neck operations each year. What is radical head and neck 
surgery? Generally speaking, it is the treatment of malig¬ 
nancies in this area with the knowledge and skill necessary to 
control effectively a primary lesion, a cervical metastasis, or 
both. In addition, it is the knowledge and skill necessary to 
restore effectively that which has been removed, so that the 
final result is cosmetically and functionally satisfactory for 
the patient. It is a combination of otolaryngeal, maxillofacial, 
and plastic surgery. 

Recently, emphasis has been placed on excisional surgery 
as the primary treatment of head and neck cancers. 1 ’ 2 ' 3 - 415 This 
has been greatly helped by improved anesthesia, unlimited 
blood replacement, and the use of antibiotics and chemother¬ 
apy. As radical surgical procedures increase, so do major 
problems of reconstruction. It is on these growing problems 
of reconstruction that increased attention should be placed, 
for this particular phase of head and neck surgery could be 
improved to rehabilitate the patient more completely. This is 
true in smaller communities especially, where resistance to 
radical surgery is based upon knowledge of a case in which 
reconstruction was not attempted or in which reconstruction 
failed. 

This paper will review reconstruction techniques following 
radical surgery of the hypopharynx, larynx, and cervical 

* Submitted as Candidate's Thesis to American Laryngological, Rhinolog- 
ical and Otological Society, Inc., 1956. 

Editor’s Note: This ms. received in The Laryngoscope Office and accepted 
for publication Jan. 20, 1956. 
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esophagus. Two methods which have not been described pre¬ 
viously and have been used successfully by us will be discussed, 
as well as other related problems in reconstruction. 

REVIEW OF HISTORY. 

The pioneer surgery for the removal of cancer of the hypo- 
pharynx and the cervical esophagus began in the Nineteenth 
Century when Mikulicz 0 and Czerny 1 successfully excised a 
carcinoma from this region. Mikulicz actually made an at¬ 
tempt to reconstruct the defect left from his excisional surgery. 
This patient died 16 months later from recurrent carcinoma. 
Mortality on operating was 70 per cent at the turn of the Cen¬ 
tury. Seventy-five per cent of these cases surviving surgery 
died of recurrent disease.® 

In 1908 Von Hacker reviewed the literature (25 cases) and 
reported that his mortality rate was 48 per cent; 0 he also in¬ 
troduced a two stage method of closure whereby a skin lined 
esophagus was fashioned from two lateral rectangular flaps. 

Lesions in the hypopharynx and the cervical esophagus, as 
stated by Lane in 1911, were one of the more challenging and 
difficult problems in surgery; for often a patient appeared to 
suffer more discomfort after surgery than before. 10 Lane at¬ 
tempted to repair his excisional defects by utilizing a horizon¬ 
tal skin flap with the bases in the left neck. 

In 1913 surgeons were performing “neck gland resections” 
to remove large epilaryngeal lesions. 11 ' 12 It took courage in 
those days to do this surgery, even though they were actually 
suprahyoid node dissections. If the lesion were on the anterior 
portion of the hypopharynx or cervical esophagus, the vertical 
limb of the initial incision was made as far posteriorly or lat¬ 
erally on the neck as possible and still obtain an exposure to 
the lateral pharynx; then the anterior flaps were used to 
cover the defect on the anterior wall of the esophagus. Con¬ 
versely, if the lesion were located on the posterior pharyngeal 
wall the initial vertical limb of the incision was made as near 
the midline as possible so the skin flap could be used to cover 
the posterior defect in the first reconstructive stage of the lat¬ 
eral transthyroid pharyngotomy. 12 - 14 It is interesting to note 
that during this era emphasis was placed more on the recon- 
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struction phase than on the excisional. For this reason initial 
excisional surgery often was inadequate due to the surgeon’s 
desire to preserve tissue for reconstruction. 

In 1925 Eggers reported his first case where surgical exci¬ 
sion was used successfully. 15 No attempt, however, was made 
at reconstruction. It was during this period that surgeons be¬ 
came radical enough to expect a three year cancer cure; but 
still a good method for reconstructing the esophagus was lack¬ 
ing. Reconstruction often was prevented by complications, 
such as infection, shock, or lack of knowledge. 

In 1926 Mackenty, a definite pioneer in surgery of the 
larynx, made the following statement: “I have put behind me 
an ambition of securing primary union.” This was an expres¬ 
sion of the times. 10 

Watson reported his first cervical esophageal case with re¬ 
construction in 1940. 17 This patient was reported alive and 
well eleven years later. The esophagus was mobilized, and the 
lesion was exteriorized; a skin flap was then placed posteriorly 
to the esophagus and, during a second operation, the carcinoma 
was excised. A new cervical esophagus was fashioned later 
by further plastic surgical procedures. Watson admitted, in 
the critique of his method, that although successful in this in¬ 
stance, this method did fail in several subsequent cases. This 
type of surgery was not radical enough to insure against metas- 
tases to the cervical and upper mediastinal lymph nodes, and 
in the later cases there were recurrences at the upper or lower 
margins of the esophageal section and invasion of the disease 
into the larynx. 


CURRENT TRENDS. 

From 1940 to 1950 Watson, Wookey, Orton, Martin and 
colleagues contributed heavily to the extension of excisional 
surgery so that more cases were alive to be considered for re- 
construction. 5 ' 10 ' 17 ’ 18 ' 19 The advancement of this type of surgery 
was due to the courage of these men and their ability to re¬ 
duce postoperative complications. 

There is more agreement among the surgeons doing head 
and neck work today than ever before. Many believe that a 
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minimum of surgery can be offered sometimes if the diagnosis 
is early; however, in most eases, where the diagnosis is late 
and the disease is advanced a maximum of surgery is abso¬ 
lutely necessax-y. 

The patient often is left with a large pharyngeal skin fistula 
with saliva flowing freely onto the skin of the neck. Until 
this defect is repaired he is unable to swallow, must feed with 
a nasal gastric tube, and speech is unintelligible. If a laryn- 
gectomy is combined with excisional surgei-y the patient can¬ 
not attempt an esophageal voice. During this period many pa- 


TABLE i. 

SUMMARY OF RADICAL EXCISIONAL OPERATIONS MENTIONED 
IN LITERATURE.* 

_ 1877-1955. _ 

Cuse; 

A. Partial pharyngectomy and/or cervical esophagectomy con¬ 


serving the larynx. .... 1 

B. Partial pharyngectomy and/or cervical esophagectomy with 

total laryngectomy..... 1 

C. Partial pharyngectomy and/or cervical esophagectomy, total 

laryngectomy with thyroid lobectomy combined with 
radical neck dissection. .... 4 

D. Partial pharyngectomy and/or cervical esophagectomy, total 

laryngectomy, total thyroidectomy combined with bi¬ 
lateral neck dissection...... 1 

E. Total pharyngectomy and/or total cervical esophagectomy, 

total laryngectomy and total thyroidectomy. 4 

P. Total pharyngectomy and/or total cervical esophagectomy, 
total laryngectomy, total thyroidectomy combined with 

radical neck dissection.....— 4 

G. Total pharyngectomy and/or total cervical esophagectomy, 
total laryngectomy, total thyroidectomy combined with 
bilateral neck dissection (either one or two stages).- 9 

TOTAL.-. 24 


* References: 1-19. 
*• Our group. 


tients become critically depressed. Although his malignancy 
often is controlled or “cured,” it means little to him while his 
swallowing mechanism is out of order. 

Many of these defects are repaired by a simple layer closure. 
When bilateral neck dissections have been performed, and 
there is a good deal of postopei-ative scaiTing of the neck, and 
in some cases with scarring effects of heavy radiation therapy, 
the problems appear extreme. It is in these cases that the abil- 
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ity, training and experience of the surgeon make the differ¬ 
ence. It is here where the individual problem presented often 
is solved by the ingenuity of the operating surgeon. 

Table I represents various procedures described in the lit¬ 
erature which are between the maximum (for advanced cases) 
and the minimum (for the very early cases). Table II repre¬ 
sents the methods of reconstruction which have been described 
in the current literature together with two new methods which 


TABLE II. 

SUMMARY OF METHODS OF RECONSTRUCTION MENTIONED 
IN LITERATURE.* 


A. Anastomosis with neck, flexed or transverse closure. 7 

B. Skin tube and double sliding flaps... 3 

C. Migration of tube pedicles. 5 

D. Wire mesh-skin graft. .._. 2 

E. Migration of flat pedicle. 1 

F. Use of tongue as pedicle. 1 

G. Died before reconstruction. 5 

TOTAL. 24 


* References: S, 13-15. 17-19, 22-30. 
** Our group. 


I used successfully in two instances. Each will be described 
in detail. The advantages and disadvantages of each will be 
discussed together with my observations in using these proce¬ 
dures. 


SURGICAL METHODS. 

End-to-End. Anastomosis is the least complicated method, 
technically, and the one most frequently used to effect recon¬ 
struction. It usually is successful if used when indicated, as 
in cases where the primary lesion is in the hypopharynx or 
extrinsic larynx and has spread by direct extension to the up¬ 
permost part of the cervical esophagus. The spread to the 
cervical esophagus in these instances is usually an early, well 
defined, direct extension of the original lesion and appears 
resectable by including a segment of the cervical esophagus. A 
radical neck dissection may or may not be combined with this 
procedure depending upon the circumstances. 
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The repair used in these cases is the same as used by general 
surgeons in the repair of intestinal defects when a segment 
of small or large bowel has been resected. Its advantage lies 
in the principle of the transverse closure which prevents steno¬ 
sis and complicating strictures after the healing is complete. 
For many years laryngologists closed these hypopharyngeal 
defects in a vertical line. This lessened the potential diameter 
of the repaired esophagus, since the greatest circumference 
at the point of reconstruction could never exceed the width 
of the mucous membrane left on the posterior esophageal wall. 
This was recognized by Jackson, Clerf, 20 and Cunning 21 who 
utilized a “T" closure. The “T” closure increased the diameter 
at the point of reconstruction and later evolved into a hori¬ 
zontal or transverse closure which gives the greatest diameter. 
Laryngologists today are very successful in effecting a closure 
even when as little as \ cm. of mucosal strip remains. Usually 
these heal without the complication of fistula formation. 

The utilization of the transverse closure enables surgeons 
to increase the potential diameter at the time of closure so it 
is rarely ever smaller than the original esophageal diameter. 
It is closed in layers with a 3-0 or 4-0 atraumatic chromic in¬ 
testinal suture. A continuous suture is placed inverting each 
stitch so that the mucosa is always turned towards the lumen 
and approximates itself. This makes a tight seal. The first 
suture line then is reinforced by a second layer of interrupted 
sutures covering the entire length of this first suture layer. 

If it is not possible to save a mucosal strip 22 then the direct 
end to end anastomosis is necessary. This is possible in se¬ 
lected cases where the neck is thin and the surgeon is able to 
mobilize the distal segment and pull it superiorly so that a 
d"ect transverse anastomosis of the distal proximal ends of 
» esophagus is obtained. A flexing of the neck greatly aids 
ii closure. With the help of the orthopedic department we 
have made a light head case to hold marked flexion for seven 
days and found that primaiy healing was greatly facilitated. 
If this anastomosis fails, as it could if the resected segment 
of the cervical esophagus is moi’e than 2 cm., it still will have 
held for a minimum of five to six days. By this time the radi¬ 
cal neck flaps are well sealed and reconstruction is far less 
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difficult than if the alternate method of closing with pharyn- 
gostoma and esophagostoma were used. A disadvantage of 
this alternate method is that salivary secretions will flow over 
the fresh neck wound and primary healing of the skin flaps 
often is delayed. Some cases will close spontaneously if the 
complicating salivary fistula is not too large, and the distal 
drainage is not impeded by stenosis at the point of anastomo¬ 
sis. 


SKIN TUBE AND DOUBLE SLIDING FLAPS 



The Skin Tube With Double Sliding Flaps, as described by 
Watson, 23 is today one of the most used reconstruction proce¬ 
dures of head and neck surgeons. Its application is broad, and 
the final result usually is excellent. It is used when excisional 
surgery leaves a pharyngostoma and an esophagostoma. The 
skin between the pharyngostoma and the esophagostoma is 
healthy enough to withstand mobilization and multiple inci¬ 
sions. (See incisions 1 to 7 as diagrammed in Fig. 2A. The 
central island of tissue left connecting the pharyngostoma 
with the esophagostoma is rolled onto itself (see Fig. 2B). 
Then the two lateral rectangular flaps are well undermined 



SISSON: THE HYPOPHARYNX, ETC. 


1275 


(see Fig. 2C) ; a feeding tube is put in place, and the first row 
of sutures is completed (see Fig. 2D). Fig. 2E shows the re¬ 
inforcing line of sutures over the initial suture line. The two 
lateral rectangular flaps are mobilized in such a way that it 
is possible to bring them to the midline and close them under 
tension. Drains are placed (see Fig. 2F). It is important that 
one of the rectangular flaps be made slightly longer than the 
other in the final reconstruction so that the outside suture 
line is located to one side of the inner suture line and not in 
exact contact. This lessens the possibility of fistula formation. 

The advantages of this method of reconstruction are obvious. 
In a one-stage technique it usually is possible to undertake 
and complete reconstruction three to four months after the 
original excisional surgery. Often it could be done before this 
time, but it seems wise to wait to be certain that residual 
tumor is not present. The waiting period is advantageous, too, 
since the skin quality improves during this interval and in¬ 
creases the likelihood of successful reconstruction. 

This method can not be used when secondary healing from 
a postoperative wound infection causes marked scarring in 
the neck. The tissues in the neck then may be of such a qual¬ 
ity as not to withstand the amount of plastic work necessary 
in this one one-stage procedure. This particularly is true if the 
patient has undergone a laryngectomy followed by a bilateral 
radical neck done in two stages. This type of surgery leaves 
the neck with little reserve tissue. Heavy radiation prior to 
excisional surgery is also a contraindication to the use of this 
method. When the surgeon is faced with either of these sit¬ 
uations it is best to consider the migration of healthy tissue to 
the neck from a distant donor site such as the chest or ab¬ 
domen. This method we will discuss next. 

The' Use of a Single or a Bilateral Double Tube Pedicle 
Graft-* to bring good tissue from an hairless portion of the 
anterior chest to the neck has played an important part in 
the reconstruction of many of these cervical, esophageal, and 
hypopharyngeal defects during the past several years (see 
Figs. II, III. Many of these defects could not be closed before 
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RECONSTRUCTION WITH TUBE PEDICLES 

I. Raising tube pedicles on chest wall: 

II. First migration four weeks later: 

III. Lateral closure six weeks later*. 

IV. Final anastomosis or medial closure. 

! II 




Fig. 3 
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this method was employed, and these patients became de¬ 
pendent upon feeding tubes for the rest of their lives. 

As indicated above, most of these patients had maximum 
neck surgery which usually means that they have had a larynx, 
cervical esophagus, thyroid gland and parathyroid glands and 
contents of both lateral necks removed (see Fig. 4). Often it 



fib 4 


was necessary to remove a large segment of skin m order to 
encompass the tumor. In addition, some patients had had 
heavy radiation to the neck at some time or another, and in 
these latter cases metabolism usually is controlled by the use 
of replacement therapy; that is, large doses of vitamin D, cal¬ 
cium, and thyroid extract. All these factors present complica¬ 
tions in plastic surgery. 

Often the pharyngostoma itself complicates the wound heal¬ 
ing of the tube pedicles, because it is a likely source of in¬ 
fection (see Fig. 4). Great attention to wound care by the 
nursing staff, the resident, and by the attending staff is neces- 
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sary during the period when tubes are being migrated from 
the chest to the neck. In several cases we intentionally closed 
the pharyngostoma prior to migrating the tube pedicles to re¬ 
move this problem of contamination when the pedicles were 
transferred. Once the tubes were migrated and an adequate 
blood supply was established, the pharyngostoma was opened. 
Frequently these patients are elderly, and since they are in an 
hypothyroid state, primary wound healing is veiy slow. 

It is the clinical experience of our group that tissue resist¬ 
ance in these tube pedicles is low and directly related perhaps 
to the loss of the thyroid and parathyroid glands. We are suf¬ 
ficiently concerned to have started research in rats to clarify 
this situation. Few conclusions can be drawn to date, although 
we have done thyroidectomies on 50 rats and have compared 
their primary wound healing with that of normal rats. 

We feel certain that even though adequate replacements for 
thyroid and parathyroid hormones are instituted, a certain 
percentage of wounds demonstrates a lower resistance to in¬ 
fection and primary healing. The two pedicle grafts often ap¬ 
pear healthy for as long as seven days and then take on a local¬ 
ized gangrene about the suture lines. We are most interested 
in studying this phase of wound healing in these particular 
problems. It has been our experience that before a migration 
is made, and before the actual transplantation is undertaken, 
the surgeon must be certain of the circulation in the flap. Any 
simple method whereby the circulation in the pedicle flaps can 
be occluded gradually might be helpful and could save the pa¬ 
tient and surgeon the chagrin of losing all or part of the flap 
after several operations have been performed. 25 Necrosis of 
any sizable amount can be most depressing to these patients 
and creates a difficult situation. If we encounter circulatory 
distress in the flap it is our policy to delay the separation by 
at least a week. For this reason, we have no standardized 
time for migrating the flaps. We try to make migrations ap¬ 
proximately three weeks apart once we start this type of re¬ 
construction ; but we are frequently delayed because of circu¬ 
latory distress. We have been successful in using this double 
tube method in several different types of cases. 

We fashion bilateral or single, double tube pedicles on the 
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anterior chest wall and at three-week intervals migrate them 
to the defect in the neck for reconstruction. Sometimes it is 
possible to use just a single double-tube pedicle, particularly 
in cases where just one side of the neck is badly scarred. Nor¬ 
mally the use of the two pedicles is more satisfactory, for we 
can effect reconstruction so that the patient can swallow and, 
in time, develop an intelligible esophageal voice. 

The Wire Mesh and Skin Graft is a technique used fre¬ 
quently by some surgeons. M ' M,s ' , “ Primary reconstruction of 
the esophagus at the time of excisional surgery has been ef¬ 
fected by bridging the gap between the proximal and distal 
ends of the cut esophagus with a wire mesh tantalum or stain¬ 
less steel mesh which is prepared at the time to fit the defect. 
A polyethylene tube has been used by the British. 13 ’ 30 The wire 
mesh is rolled to form a cone resembling the hypopharynx and 
cervical esophagus. Then the mesh is covered by a thin split 
thickness skin graft taken from the thigh or abdomen with 
a Reese or Padgett’s dermatome. The skin is sutured to this 
wire mesh in such a fashion that the epidermal side of the 
skin graft faces the lumen of the esophagus; the wire mesh 
acts as a support for the skin graft. The ends'of the tantalum 
cone covered by the graft are sutured to the proximal and dis¬ 
tal ends of the esophagus and the cone is placed into the neck. 
The vertical cut ends of the skin graft should be in immediate 
contact with the prevertebral fascia; this helps in preventing 
the formation of fistulae. The method was described originally 
f 1949) by Rob and Bateman and is referred to in literature 
as the one-stage tantalum mesh method for reconstruction of 
an excised cervical esophagus. 31 These grafts heal very nicely, 
and there are numerous reports in the literature of rapid and 
complete functional rehabilitation of the esophagus. The tanta¬ 
lum or stainless steel mesh is removed as soon as the epithe- 

I ization is completed; usually this is within four to six weeks. 

I I is possible to view the area by the use of a hypophai-yngeal 
mirror; a direct esophagoscopy may be performed if the sur¬ 
geon is not certain that anastomosis is complete. The mesh is 
easy to remove by using strong alligator forceps and gently 
teasing it away from the new esophageal lumen. It is then 
crushed and removed endoseopically. At this stage the patient 
is swallowing. Swallowing begins in ten to twelve days, usu- 
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ally depending upon the appearance of the external healing of 
the neck. Closure over the mesh is similar to any closure, ex¬ 
cept one flap should be longer so that the suture line is lateral 
to the center of the wire mesh skin graft cone. 

We used this method in two cases but did not find it as sat¬ 
isfactory as other surgeons reported. In one case the mesh 
appeared to act as a rigid foreign body causing necrosis by 
sheer pressure. This necrosis led to a severe localized infec¬ 
tion and cellulitis ; it was necessary to transfer a chest flap to 
the area to effect a closure. Edgerton reported this same ob¬ 
jection in 1952 and Conley in 1953. 27>2S 

In a second case, residual or recurrent disease became ap¬ 
parent within six months after the graft had healed and the 
patient had established function. It was our feeling that, in 
this particular case, perhaps the residual or recurrent disease 
near the prevertebral fascia had been masked or buried by 
this rather bulky reconstruction which overlay the site of the 
disease. This type of recurrence with the wire mesh method 
was reported by Rob and Bateman in their original three 
cases; 31 furthermore, we have seen cases where residual dis¬ 
ease became evident after a pharyngostoma and esophagostoma 
were formed and before reconstruction was started. In one 
of these cases we were able to control the residual disease by 
performing a radical neck dissection on the opposite side. We 
felt that the residual disease was diagnosed much earlier than 
had we covered the area with a wire mesh cone and skin graft. 
In recent literature VonDielin has taken exception to this 
method and stated emphatically that one should not worry 
about recurrences since the return of function and appearance 
means much more to the individual patient. 32 He feels that 
primary reconstruction should be attempted as soon as it is 
at all feasible. Our group readily admits that some patients 
do become very depressed. Often there is a genuine problem 
of management when patients must ride through the multiple 
stages of reconstruction. For this reason we have tried to dis¬ 
cover, with the help of the animal laboratory, why some of 
the multiple procedures fail. We have tried to evaluate each 
individual problem as it presented itself and have found two 
additional techniques which have been successful in speeding 
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up the reconstruction period in the cases to which they were 
applied. These new methods will be discussed next. 

OUR INNOVATIONS. 

The greatest objection to the use of the bilateral double-tube 
method is that it is a five to ten stage procedure at best and 
when finally completed the neck is'a maze of suture lines. 33 It 



is then possible, during healing, for these suture lines to con¬ 
tract and infringe upon the diameter of the reconstructed 
esophageal lumen. In addition, it always seemed necessary for 
us to raise two tube pedicles, thus doubling the operative mor¬ 
bidity and complications'. 

In an attempt to simplify these stages, we felt that a single 
broad double pedicle might be more satisfactory than a bilat¬ 
eral pedicle brought to the midline and then anastamosed. It 
seemed reasonable to use a fiat pedicle rather than one tubed 
or circular, for it would mold to the neck and lend itself to 
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ally depending upon the appearance of the external healing of 
the neck. Closure over the mesh is similar to any closure, ex¬ 
cept one flap should be longer so that the suture line is lateral 
to the center of the wire mesh skin graft cone. 

We used this method in two cases but did not find it as sat¬ 
isfactory as other surgeons reported. In one case the mesh 
appeared to act as a rigid foreign body causing necrosis by 
sheer pressure. This necrosis led to a severe localized infec¬ 
tion and cellulitis; it was necessary to transfer a chest flap to 
the area to effect a closure. Edgerton reported this same ob¬ 
jection in 1952 and Conley in 1953. 27 ' 2S 

In a second case, residual or recurrent disease became ap¬ 
parent within six months after the graft had healed and the 
patient had established function. It was our feeling that, in 
this particular case, perhaps the residual or recurrent disease 
near the prevertebral fascia had been masked or buried by 
this rather bulky reconstruction which overlay the site of the 
disease. This type of recurrence with the wire mesh method 
was reported by Rob and Bateman in their original three 
cases; 21 furthermore, we have seen cases where residual dis¬ 
ease became evident after a pharyngostoma and esophagostoma 
were formed and before reconstruction was started. In one 
of these cases we were able to control the residual disease by 
performing a radical neck dissection on the opposite side. We 
felt that the residual disease was diagnosed much earlier than 
had we covered the area with a wire mesh cone and skin graft. 
In recent literature VonDielin has taken exception to this 
method and stated emphatically that one should not worry 
about recurrences since the return of function and appearance 
means much more to the individual patient. 32 He feels that 
primary reconstruction should be attempted as soon as it is 
at all feasible. Our group readily admits that some patients 
do become very depressed. Often there is a genuine problem 
of management when patients must ride through the multiple 
stages of reconstruction. For this reason we have tried to dis¬ 
cover, with the help of the animal laboratory, why some of 
the multiple procedures fail. We have tried to evaluate each 
individual problem as it presented itself and have found two 
additional techniques which have been successful in speeding 
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up the reconstruction period in the cases to which they were 
applied. These new methods will be discussed next. 

OUR INNOVATIONS. 

The greatest objection to the use of the bilateral double-tube 
method is that it is a five to ten stage procedure at best and 
when finally completed the neck is a maze of suture lines. 33 It 



is then possible, during healing, for these suture lines to con¬ 
tract and infringe upon the diameter of the reconstructed 
esophageal lumen. In addition, it always seemed necessary for 
us to raise two tube pedicles, tiius doubling the operative mor¬ 
bidity and complications. 

In an attempt to simplify these stages, we felt that a single 
broad double pedicle might be more satisfactory than a bilat¬ 
eral pedicle brought to the midline and then anastamosed. It 
seemed reasonable to use a fiat pedicle rather than one tubed 
or circular, for it would mold to the neck and lend itself to 
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better and easier reconstruction. In our first case we raised 
a very wide (4x 16 inches) double pedicle graft on the lateral 
chest wall taking care to use the main superficial vessels of 
the chest wall to nourish the pedicle. The pedicle was raised 
under local anesthesia and two full drum split thickness grafts 
were faced back to back (epidermal side to epidermal side). 
These skin grafts were placed under the raised tube pedicle in 



such a fashion that one closed the defect on the chest wall and 
the other served to close the raw surface on the elevated flat 
double tube pedicle (see Figs. 5 and 6). This procedure ef¬ 
fected healing in a surprisingly short time. After gradual oc¬ 
clusion of the distal end, and after a good blood supply had 
been established, the tube was migrated to a point lateral and 
inferior to the tracheotomy opening. In the next stage it was 
moved to a position anterior to the pharyngostoma. At this 
time, the patient was placed in a cast to decrease the possi¬ 
bility of insult to the anastomosis of the tube to the submental 
area. The graft was shortened in the next stage and placed 
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in the neck so that its distal end was just below the esopha- 
gostoma. The lateral ends of the flat lined pedicle were su¬ 
tured to the skin in layers on either side as in the bilateral 
double pedicle (see Fig. 3-1). This method of reconstruction 
proved very successful. 

In another instance, where the excisional surgery included 
not only the larynx and cervical esophagus but also the poste¬ 
rior third of the tongue, the defect was moi-e liypopharyngeal, 


PATIENT S. 

I Hypophoryngeal defect following bilateral radical neck, total 
laryngectomy and partial cervical esophagectomy. 
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and the center neck was markedly scarred. In this case a dif¬ 
ferent approach was used. The original lesion in the hypo- 
pharynx was most extensive. In removing the posterior one- 
third of the tongue both hypoglossal nerves were severed. The 
remaining part of the tongue was used to fill the defect in the 
submental space forming a large pharyngostoma (see Fig. 
8). A split thickness graft was used to help close the skin 
to the mucous membrane where it had been necessary to ex¬ 
cise widely to remove skin involved with recurrent disease 
(see Fig. 8). Our biggest problem was to find tissue to form 
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the anterior wall of the hypopharyngeal defect. In this par¬ 
ticular case we could have raised a large double-tube pedicle. 
The skin on the lateral neck was soft and pliable and could be 
used for the posterior wall. At this point we conceived the 
idea of using the base of the tongue (in reality the middle 
third, since a posterior one-third had already been removed). 
The tongue mobilized very well; it was already functionless 
and no problem to the patient. It was possible, by pulling, to 


PATIENT S. 

II. Using tongue to form reconstructed anterior wall of hypopharynx 
and cervical esophagus. 




Fig. 8 


bring the middle third of the tongue down as low as the esoph- 
agostoma (see Figs. 7 and 8). This was done by reducing the 
thickness of the mucosa and mobilizing both, sides of the floor 
of the mouth (see Figs. 7 and 8). The blood supply was excel¬ 
lent at all times. The anterior wall of the reconstructed defect 
was formed by using a modified “Z” plasty, and the scarred 
bilateral neck flaps were transferred to cover the entire de¬ 
fect (see Fig. 9). Although a portion of these external flaps 
sloughed out postoperatively, it was evident from the begin¬ 
ning that the inside layers were going to heal. This, I believe, 
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was due to the marked vascularity of the tongue tissue used to 
form the new anterior wall of the esophagus. It was a matter 
of seven to ten days before epithelization of the sloughed area 
external to the tongue began. The patient was able to swallow 
about three weeks after this one-stage reconstruction. By 
utilizing the tongue tissue I feel we saved the patient four to 
five months of intermittent hospitalization and several opera¬ 
tive procedures. 


PATIENT S. 

III. Patient S, three weeks later, 
fully reconstructed and able to swallow. 



by secondary Inltnllon. 


FJff. 9 


EXPERIMENTAL STUDIES. 

Animal surgery already has contributed somewhat towards 
the advancement of esophageal and tracheal reconstruction 
work. 54 " 33 At present we are trying to grow tracheal homo¬ 
graphs of dogs in their abdomens. We are trying to grow them 
in their peritoneal cavities and are trying to cover the inner 
surface of the tracheal homographs with intestinal mucosa. 
Our thought is that if these homographs grow we will trans¬ 
plant them to the neck by multiple stages in order to build a 
better esophagus. We have experimented considerably with 
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tantalum and wire mesh together with polyethylene tubes and 
skin grafts. We feel that the use of soft sponge rubber as a 
splint is far superior to the rigid splints. It has been men¬ 
tioned that rigid splints may cause pressure necrosis. We be¬ 
lieve we have solved one of the more difficult problems found 
in reconstruction work in dogs. We have constructed a trache¬ 
otomy tube patterned after a tracheotomy tube which is in¬ 
serted into horses when they are racing. 

As far as we know this is the first time this type of tube has 
ever been used in dogs. We were able to keep a dog alive for 
two months with this tube. Previously, most of our dogs died 
from two to three weeks with the conventional type tube or 
when the trachea was exteriorized to the skin. Other investi¬ 
gators have successfully used a polyethylene tube as a tracheal 
implant. In four months a fibrous lining grew into the tube. 30 
Our enthusiasm for animal reconstruction work in this area 
becomes more vigorous each year as progress is noted. We 
are hoping that it will be possible to reconstruct a larynx. Cer¬ 
tainly the reconstruction of half a larynx has been success¬ 
ful. 37 


SUMMARY. 

In reviewing the literature it becomes apparent that radical 
surgery for the control of advanced hypopharyngeal, laryngeal, 
and cervical esophageal malignancies is not a new method of 
treatment. Large defects in the continuity of the pharynx and 
the esophagus have been a necessary result of this type of 
surgery since the first operations in the Nineteenth Century. 
Little attention was given to reconstruction problems by early 
surgeons and their morbidity and mortality rate was prohibi¬ 
tive. Excisional surgery was inadequate, and recurrent or 
residual disease eventually took its toll from the few apparent 
successes. 

Between 1920 and 1926 more attention was given to the 
reconstruction and rehabilitation phase of head and neck sur¬ 
gery. The number of complete cures remained low, because 
surgery was still inadequate. In recent times excisional sur¬ 
gery has become a primary method of treatment for advanced 
malignancies in this region. Lai’ger and more complicated de- 
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facts .11 ill mg. and rccon>li action is becoming increas¬ 
ing^ in 'led. Since reconstiaction of these defects is es¬ 

sentia' .1 n ghlv individualized, e\ery successful technique 

should Ik hi tod. 

CONCLUSIONS. 

1 . Kimi in i-iruction methods used successfully by others 
have hi i n m> c by our group. These procedures are described 
and coni) ut d Our experiences and observations with each 
method aio discussed. 

2. Two additional methods have been used recently by our 
group with apparent success. These procedures are described 
and discussed. 

2. Experimental work in animals (dogs and rats especially) 
has been started. This work can be exceedingly helpful in 
studying the problems of reconstruction and in applying any 
new techniques. 


BIBLIOGRAPHY. 

1 FitA7-Eik, E L.: The Surgical Treatment of Cancer of the Paranasal 
Sinuses Tin; Lari. vcoscorn, 05:557*567, July, 1955. 

2 B«uim\ R. It, and Cocuc, B. Vf, Jn.t The Surgical Management 
of Advanced Cancer of the Oropharynx, Hypopbarynx, Larynx and Cervical 
Esophagus Jour Med. Tcnn. Med. Assoc., 16:452-457, Dec., 1953. 

3. Li l?kksiax, M.: Cancer of the Pharyngo-Laryngeal Groove with 
Special Refeience to Sinus Pyiiformis, Jour. Laiyngol. and Otol , 67:641- 
654, Nov.. 1953. 

4 Dvly, J. F.* Treatment of Carcinoma of the Extrinsic Larynx and 
Laryngopharynx. N. Y. St. Jour . Med., 52:2891-2896, Dec., 1952. 

5. Acton, H. B.; quoted by Jackson, C. L.: Diseases of Nose, Throat 
and! Ear. TV. B. Saunders Co, Philadelphia, p. ISO, 1945. 

6. MiKUf-icz, J.: Eiii Fall von Resection des Carcinomatosen Oesophazos 
n nt Plasticliem Ersatz des Excidirtem Stuckes. Prag. Med. Wchschr., 
11:93-94, 1886. 

7. Czerny, H.: Nerve Operationen. Zeutralbl. f. Chir., 433-434, 1877. 

8. Richards, L. G.: A Half Century of Tnological Transactions. The 
Laryngoscope, 64:595*625, July, 19'51. 

9 Vov Hackfb, V.: Operational Ycrliandl. d. Deutsch Gesellschaf, 
Chir 37:339-425, 190S. 

10. Lane, W. A.: Excision of a Cancerous Segment of the Oesophagus; 
Restoration of the Oesophagus by Means of a Skin Flap. Brit, Med. Jour., 
1:16-17, Jan, 1911. 

11. Trotter, W.: Operative Treatment of Mali town t Disease 
Mouth and Pharynx. Lancet, 1:1075-1081, Mar., 



1288 


SISSON : THE HYPOPHARYNX, ETC. 


12. Trotter, W.: Method of Lateral Pharyngotomy for Exposure of 
Large Growth in Epilaryngeal Region. Jour. Laryngol. and Otol, 35:289- 
291, Mar., 1920. 

13. Kernan, J.: Surgery of the Nose and Throat. T. Nelson and Sons, 
New York, p. '534B, 1947. 

14. Trotter, W,: Surgery of Malignant Disease of Pharynx. Brit. Med. 
Jour., 1:269-273, 1926. 

15. Eggers, C.: Carcinoma of Upper Esophagus and Pharynx. Ann. 
Surg., 81:695-698, Nov., 1925. 

16. Martin, H.: Radical Surgery in Cancer of the Head and Neck. S. 
Clin. North Amer., 33:329-350, Apr., 1953. 

17. Watson, W. D.: Cancer of the Cervical Esophagus. Aim. Surg., 
116:86-97, July, 1942. 

18. Wookey, H.: The Surgical Treatment of Carcinoma of the Hypo- 
pharynx and Esophagus. Brit. Jour. Surg., 35:249-266, Jan., 1948. 

19. Ward, G. E., and Hendrick, J. W.: Tumors of the Head and Neck. 
Williams and Williams, Baltimore, p. 45S, 1950. 

20. Jackson, C. L.: Diseases of Nose, Throat and Ear. W, B. Saunders 
Co., p. 574, 194 l 5. 

21. Conning, D. C.: Personal Communication, 1954. 

22. Cade, S.; Rosen, R. W., and Reidy, J. P.: Discussion on Surgical 
Treatment of Carcinoma of the Pharynx. Proc. Roy. Soc. Med., 46:769-7S2, 
Sept., 1953. 

23. Watson, W. L., and Converse, J. M.: Reconstruction of Cervical 
Esophagus. Plast. and Rcconst. Surg., 11:183-196, Feb., 1953. 

24. Catlin, D.: Tubed Pedicle Transplant in Reconstruction of Surgical 
Defects in Head and Neck. Plast. and Reconst. Surg., 6:207-216, Sept., 
1950. 

25. Kitlowski, E. A.: A Simple Method for Gradual Occlusion of Cir¬ 
culation in Tubed Pedicle Flaps. Plast. and Reconst. Surg., 13:162-166, 
Mar., 1954. 

26. Edgerton, M. T.: One-Stage Reconstruction of the Cervical Esophagus 
or Trachea. Surg., 31:239-2*50, Feb., 1952. 

27. Edgerton, M. T„ and Zohakin, A.: Reconstruction of Trachea and 
Infraglottic Larynx. Plast. and Reconst. Surg., 13:167-192, Mar., 1954. 

28. Conley, J. J.: One-Stage Radical Resection of Cervical Esophagus, 
Larynx, Pharynx and Neck with Immediate Reconstruction. Arch. Otol., 
58:645-654, Dec., 1953. 

29. Negus, Y. E.: Reconstruction of Pharynx after Pkaryngo-Esophago- 
Laryngectomy. Brit. Jour. Plast. Surg., 6:102-107, July, 1953. 

30. Moore, F. T., and Faulkner, T.: Repair Following Pharyng'o- 
Esophago-Laryngectomy. Brit. Jour. Plast. Surg., 6:108-113, July, 19 ! 53. 

31. Rob, C. G., and Bateman, G. H.: Reconstruction of Trachea and 
Cervical Esophagus. Brit. Jour. Surg., 37:202-205, Oct., 1949. 

32. von Deilen, A. W.: Methods of Immediate Repair after Major Re¬ 
sections. Plast. and Reconst. Surg., 11:152-161, Feb., 1953. 

33. Erdelyi, R.: Ezofago-faryngostoma. Casopis Lekaru. Ceskych, 90: 
1104-1106, May, 1951. 

34. Swift, E. A.; Guindlay, J. H., and Clagett, O. T.: The Repair of 



9 


y nuiun 1 'v uuu »* x u'i \-m \3 U1 OMU uiaiLO ^.bout 

the Head and Neck Trans Amei Acad Ophthalmol and Otol , 59 66 72 
Jan Feb , 1955 

10 Iyazvnjiva, V H Use of Flaps in Repair of Facial Deformities 
Plast and Reconst Surg, 5 337 3o2 Apr, 1950 

11 LeJeune, F E, and Lewis M Norm \nn, F Review of Available 
Literature on the Pharynx and Pharyngeal Surgery for 1953 The 
Lvrvngoscopl, 61 887 910, Nov, 1954 

12 Ruben stei is, L H and Jefterson, N C Repair of Experimental 
Esophageal Lesions with Skin Transplants Siog Forum 38th Congress, 
77 82, Sept, 1953 

13 Shaw, D T Cutaneous Antethoracic Esopliagoplasty—Two Cases 
Plast and Reconst Surg, 5 289 295, Apr, 1950 

14 Sheehan, J E, and Swanker W A Application of Epithelial 
Grafts to Oral and Other Facial Cavities N Y St Jour Med, 50 1963 
1966, Sept., 1950 

15 Sweet, R H Thoracic Surgery W B Saunders, Philadelphia, 
p 288, 1954 

16 Wakd, r, and Bobbin, J O A Composite Operation for Radical 



1290 


SISSON : THE HYPOPHARYNX, ETC. 


Neck Dissection and Removal of Cancer of the Mouth. Cancer, 4:98-109. 
Jan., 1951. 

17. Watson, W. L.: Radical Surgery for Head and Neck Cancer. N. Y. 
St. Jour. Med., 51:2631-2636, Nov., 1951. 

18. Williams, A.: A New Method of Laryngectomy with Grafting of 
Thiersch Flaps. Acta. OtolaryngoUca, 44:53-56, Jan.-Feb„ 1954. 


A SPECIAL POSTGRADUATE COURSE. 

An introduction to fundamentals of reconstructive surgery 
of the nasal septum and external pyramid will be presented 
by Yale University School of Medicine Department of Sur¬ 
gery, Section of Otolaryngology, in cooperation with The 
American Rhinologie Society and Grace-New Haven Com¬ 
munity Hospital, May 11 - 18, 1957. 

The course will be given under the guest direction of Dr. 
Maurice H. Cottle. It will consist of didactic lectures, case 
presentations, cadaver dissections, and observation of oper¬ 
ations. All sessions will be held at the Yale-New Haven 
Medical Center, New Haven, Connecticut, U. S. A. 

Enrollment will be limited. Applicants must be diplomates 
of the American Board of Otolaryngology, or its equivalent 
for doctors from other countries. Scholarship assistance is 
available to a limited number of foreign applicants. 

For further information write to Assistant Dean of Post¬ 
graduate Medical Education, Yale University School of 
Medicine, 333 Cedar Street, New Haven 11, Connecticut, U.S.A. 


IDIOPATHIC HEMOTYMPANUM. 


REVIEW OF THE LITERATURE AND REPORT 
OF THREE CASES.* 

James L. Sheehy, Major, M.C., U.S.A., 

Byron G. McKibben, Colonel, M.C., U.S.A.f 

Judging from the paucity of reports in medical literature, 
idiopathic hemotympanum is uncommon. The condition is 
mentioned in only one 1 of the current textbooks that we have 
reviewed. Since 1951, three cases have been treated in this 
hospital: the first by simple mastoidectomy; the second by 
radical mastoidectomy; and the third by simple mastoidectomy, 
followed by two attempts to produce a permanent perforation 
in the tympanic membrane. 

In 1952, Menck-Thygesen 2 reviewed the literature and listed 
11 cases, including two of his own. The diagnosis on two of 
these' was not definitely established, myringotomy was not 
performed, and the character of the fluid in the middle ear of 
either of these two cases was not known. Since the condition 
completely cleared up following adenotonsillectomy, serous 
otitis media appears to be a more plausible diagnosis. In this 
latter condition it is not uncommon for the tympanic mem¬ 
brane to present a dark bluish cast, similar to the color seen 
in hemotympanum. 4 Baron speaks of this color as “gun-metal 
blue”. 5 We, therefore, feel that these two cases shouicTnot be 
classified as Idiopathic Hemotympanum. 

One case of blue eardrum, discussed in considerable detail 
by Johnston, 0 in his paper on idiopathic blue eardrum, was 
described by Vior. 7 The discoloration was limited to the pos¬ 
terior inferior quadrant of the drum membrane, a definite pul¬ 
sation was visible, and there was a pronounced bulge which 

* Otolaryngology Service, Department of Surgery. Letterman Army Hos¬ 
pital, San Francisco, Calif, Major Sheehy 1 a currently gtationed at the 98th 
General Hospital, A. P. O. 34, New York, N Y. 

t Colonel McKibben is currently stationed at Tokyo Army Hospital, APO 
500, San Francisco, California. 

Editor’s Note. This ms. received In The Laryngoscope Office and accepted 
for publication, November 23, 1955. 
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increased in the blue area when the homolateral jugular vein 
was compressed. Vior concluded that his case was one of jugu¬ 
lar bulb protrusion. This is another case that should not be 
listed under the title, Idiopathic Hemotympanum. 

Johnston/' in 195S, reported two cases. After eliminating the 
three cases previously mentioned (O’Donnell and Vior) as 
cases that should not be classified as Idiopathic Hemotym¬ 
panum, the total number of cases previously reported is 11. 
The three cases herein reported bring the total up to 14 at the 
time of this writing. 


CLINICAL PICTURE. 

In the cases reported both male and female have been af¬ 
fected, and the ages range from eight to 60. In no case have 
both ears been affected. The patients have come for treatment 
because of pain, discharge or hearing loss. If pain is present, 
it is usually intermittent and suggests Eustachian tube closure. 

The pain in some cases has been associated with acute otitis 
media. The hearing loss is conductive, the only unusual aspect 
being that in some cases it has been much greater than is usu¬ 
ally seen with fluid in the middle ear. If discharge has oc¬ 
curred, it may be purulent (from acute suppuration), or red¬ 
dish brown (chocolate colored). One case 2 developed imme¬ 
diately following acute suppurative otitis media. 

Examination of the patient may reveal nothing of signifi¬ 
cance other than the otologic findings on the affected side. The 
tympanic membrane is intact (if discharge has not occurred 
recently) and might suggest serous otitis media on first glance, 
because of the bluish color; but it can be seen that it is not the 
gun-metal blue of serous otitis, but rather a definite bluish- 
black suggesting hemotympanum. In a number of the cases 
the tympanic membrane has appeared to be retracted despite 
a patent Eustachian tube, and did not move perceptively with 
inflation. The Eustachian tube has been open in the majority 
of cases, resulting in the conclusion that Eustachian tube clo¬ 
sure probably is not a factor/ The most important finding 
from a standpoint of diagnosis is the character of the fluid 
found in the middle ear. All reported cases subjected to myr- 
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ingotomy have shown a fluid that appeared to have come from 
a liquified hematoma. This is reddish-brown, chocolate-like, 
and often moderately viscous. Detailed laboratory examina- 
tions 2 ' s have shown this fluid to be sterile blood, or blood prod¬ 
ucts. Roentgenograms of the mastoid usually show a pneuma¬ 
tized bone with clouding of the air cells, fuzziness of the inter¬ 
cellular septa, and may show bone destruction. Some cases 
have had a sclerotic mastoid. 

DIFFERENTIAL DIAGNOSIS. 

Johnston 0 goes into detail on the various conditions which 
may cause a “blue eardrum”. These include hemotympanum 
due to head injury, barotrauma, or hemorrhagic diathesis; vas¬ 
cular anomalies, such as varices of the middle ear or protru¬ 
sion of the jugular bulb; and conditions resulting from ob¬ 
struction of the Eustachian tube such as the rupture of a 
hemorrhagic bleb in acute otitis media, or serous otitis. Serous 
otitis media is seen more often than any of the other conditions 
mentioned above, but if the tympanic membrane is blue, it is 
a gray-blue or gun-metal blue, and not bluish-black. Because 
of the confusion that is fostered by the use of the term “blue 
eardrum’”' 0 as synonymous with idiopathic hemotympanum, 
we suggest that the former term be dropped. We agree with 
Johnston, who mentioned that the most important diagnostic 
finding was the chocolate-like fluid found on myringotomy. 

TREATMENT AND RESULTS. 

When first seen most cases have been treated similarly to 
serous otitis media, with myringotomies and Eustachian tube 
inflation. This has never resulted in cure of the condition as 
far as is known. Menck-Thygesen 2 noted in his cases that re¬ 
peated paracentesis and inflation led to progressively less and 
less improvement in hearing, and finally no improvement. He 
also noted that the tympanic membrane became anesthetic in 
time. These findings were not present in our cases. 

Of the 11 cases of idiopathic hemotympanum reported, one” 
received no treatment, and five 2 ' 8 ' 10 ' 11 were treated by repeated 
inflations and myringotomies with only fair to disappointing 
results. Tubal obstruction was felt to be a factor in one case; 
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obstruction was not commented upon in two; and in two the 
Eustachian tube was patent. 

The treatment and results were not stated in one 1 case. 

The remaining four cases were subjected to simple mastoid¬ 
ectomy. Ranger 3 operated on a child and a young adult. 
Neither had tubal obstruction as a factor, and prior to mas¬ 
toidectomy repeated myringotomies and inflations were car¬ 
ried out, but without improvement. Mastoid X-rays showed 
evidence of disease other than simple cloudiness due to fluid, 
and at surgery the mastoids were filled with the same choco¬ 
late-like viscous material that had been obtained by myringot¬ 
omy. There was no bone destruction. Analysis of the fluid 
showed no bacterial growth, and that it was essentially altered 
blood. Microscopically there were heavy cholesterol crystal 
deposits, multinucleated giant cells, and "cholesteatomatous 
tissue” without squamous epithelium. Both patients had a 
normal tympanic membrane post-operatively, and the child’s 
hearing was markedly improved—an 11 db loss in the speech 
range. 

Menck-Thygesen- operated on a ten-year-old boy who devel¬ 
oped idiopathic hemotympanum following an acute suppura¬ 
tive otitis media. There was no persistent tubal closure in this 
case after the condition developed, although it was assumed 
that tubal closure was, in part, responsible for the preceding 
acute otitis media. The "viscous brownish-red fluid” was 
sterile, and was shown to be a product of blood. Roentgeno¬ 
grams showed a well pneumatized mastoid with blurred cell 
walls and some bone destruction. At surgery the mastoid was 
filled with a fluid and a type of granulation tissue similar to 
that described in Ranger’s cases. Post-operatively the hear¬ 
ing and tympanic membrane returned to normal. 

In 1953 Johnston 0 reported a case of a boy, first seen at the 
age of eight, with an acute suppurative otitis media, one month 
following an adenotonsillectomy. On penicillin therapy he 
made an uneventful recovery and was seen periodically there¬ 
after. The tympanic membrane was normal, and the Eusta¬ 
chian tube open. A 35 db conductive hearing loss, which did 
not change with tubal inflation, developed. One year following 
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Fig 1. Low power view 


the acute episode the drum membrane took on the appearance 
of an um-esolved blood clot. During the following four years 
the color of the tympanic membrane and the hearing loss re¬ 
mained the same, and there were three or four episodes of 
spontaneous otorrhea of thick reddish-brown material, all of 
which subsided with penicillin therapy. Roentgenograms dem¬ 
onstrated a well-pneumatized mastoid with diffusely increased 
density, and a fuzzy altered trabecular pattern. Five years 
after the initial episode a simple mastoidectomy was per- 
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Fig. 2. High power view. 


formed. All cells were filled with sterile, thick reddish-brown 
material, and there was a suggestion of pressure necrosis of 
bone in the antrum. Tissue removed at surgery showed fibro¬ 
blastic proliferation, chronic granulation tissue with choles¬ 
terol crystals and foreign body giant cells. Six weeks following 
surgery there was a marked hearing improvement, although 
there was still a minute amount of fluid in the middle ear, and 
a reappearance of the blue-black coloring of the eardrum. 

The reason for performing simple mastoidectomy in these 
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cases are three: first, it appears that there is some disease 
process going on in the mastoid cells themselves, and mastoid¬ 
ectomy is a logical approach to a cure, even though the cause 
is not known. Second, whatever the disease, the mastoid space 
seems to be acting as a reservoir for fluid, and its obliteration 
is logical as an approach to cure. Finally, there is the possibil¬ 
ity that there is some minute bleeding area somewhere in the 
mastoid, and, although it may not be seen, an obliteration of 
the mastoid cavity might bring a halt to the disease or mani¬ 
festations of the disease. 

Of the four cases subjected to simple mastoidectomy, three 
were cured of their disease process. The fourth case 0 had a 
marked hearing improvement, but persisted in forming fluid, 
and maintained the blue-black eardrum. 

ETIOLOGY. 

Nothing is known of the cause of this condition. Most writ¬ 
ers who have discussed it have come to the conclusion that it 
is best called idiopathic. It seems likely that somewhere in the 
mastoid, tympanum, or Eustachian tube there is a small area 
that bleeds. Surgery has not uncovered the source thus far. 

Pathologically all cases coming to mastoidectomy, including 
the three cases presented herein, have shown the same general 
nonspecific picture: fibrous connective tissue containing nu¬ 
merous small blood vessels, chronic inflammatory cells, choles¬ 
terol clefts, and a variable number of foreign body giant cells 
(see Figs. 1 and 2). Cultures of the viscous reddish-brown 
fluid that is found have been negative. 

CASE REPORTS. 

Case 1: A 17-year-old white boy was first seen at this hospital in 
March, 1951, because of progressive hearing loss and recurrent attacks 
of drainage from his right ear. An adenotonsillectomy had been per¬ 
formed in 1941. He first had ear trouble in 1948, and since that time 
had five attacks of what sounded like uncomplicated acute suppurative 
otitis media, all but one attack being in the right ear. In 1949 a re- 
adenoidectomy was done, followed by radium irradiation to the naso¬ 
pharynx. At that time the record shows that both tympanic membranes 
were intact; no mention was made of discoloration. He continued to 
have a slowly progressive hearing loss and attacks of otitis media. His 
general health was good. 

On examination the nasopharynx showed some regrowth of adenoids, 
especially in the fossae of Rosenmueller. There was a thin, reddish- 
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brown discharge issuing from a central perforation of the right eardrum, 
the result of an acute otitis media. After two weeks the discharge had 
ceased (penicillin was given during part of this time), and the drum 
membrane is recorded as being black and retracted. 

In April a re-adenoidectomy was done, but this had no effect on the 
general picture. There was an average loss of 33 db in the speech-hearing 
range. 

Examination in July revealed no change in the hearing. The Eustachian 
tube was inflated with ease. The right eardrum was described as shiny 
and black, with a tit-like projection postero-inferiorly and a bleb-like 
projection at the pars flaccida. Roentgenograms revealed a well pneu¬ 
matized mastoid with diffuse clouding. Simple mastoidectomy was pei - - 
formed* revealing a mastoid filled with slightly viscous reddish-brown 
fluid, and dark granulation tissue. The antrum was free of this granu¬ 
lation tissue. 

Histologic examination of this tissue revealed a fibrous connective 
tissue in which there were numerous cholesterol clefts surrounded by 
multinucleated giant cells. There were scattered areas of hemorrhage 
and chronic inflammatory cells. 

The post-operative course was uneventful, and examination of the ear 
15 days later revealed a persistence of the black coloring of the tympanic 
membrane. 

Follow-up examination performed by Capt. W. R. Green at Fitzsimmons 
Army Hospital, March 21, 1955, showed the tympanic membranes to be 
essentially normal and audiogram showed no hearing loss. 

Case 2: A 20-year-old man of Japanese descent was first seen at this 
hospital in January, 1953, because of a two-week episode of "bloody 
discharge” from his left ear three months previously. 

He had first noted hearing loss in his left ear- seven years previously, 
and believed he had had some discharge from the ear three years prior 
to that. He had intermittent earaches for three years, and tinnitus for 
two years. Three months prior to hospital admission lie developed pain 
in his ear which was relieved by spontaneous discharge of a bloody 
material. 

Examination revealed the nasopharynx to be relatively free of adenoid 
tissue. The right ear was normal. The left external auditory canal was 
partially filled with dark brown crusted material which appeared to be 
old blood. Upon removing this the tympanic membrane was seen to be 
blue-black and intact. The Eustachian tube was inflated with ease, and 
no fluid could be heard, nor could bubbles be seen. Audiogram demon¬ 
strated a relatively flat conductive hearing loss of 60 db. Roentgeno¬ 
grams showed a densely clouded mastoid in which cellular detail could not 
be made out. There was a suggestion of bone erosion in the squamosal 
area. 

On Feb. 10, 1953, a mastoidectomy was performed. A bluish-black 
material of soft consistency filled the entire mastoid cavity, extending 
into zygomatic and squamosal cells. The bone of the cellular mastoid 
was softer than normal. When it was found that this same bluish-black 
material filled the attic and tympanum, a radical procedure was done. 

Microscopic examination of this tissue revealed many cholesterol 
clefts, surrounded by rather dense fibrous tissue infiltrated with 
lymphocytes and containing numerous small endothelial lined blood 
vessels. Foreign body giant cells were also present. 

* Surgery performed by Major Samuel Lee and Colonel 'Wendell A. 
Weller. 
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The post operative course was smooth The cavity was completely 
lined by squimous epithelium 12 weeks following surgery and there 
had been a 24 db hearing improvement, to the 36 db level 


COMMENTS 

It is unlikely that any piocedure shoit of ladical mastoidec¬ 
tomy would have cuied this patient, due to the laige amount 
of abnounal tissue m the middle eai space The healing lm- 
piovement following suigeiy was giatifymg to the patient as 
well as to us 

Case if A 21 year-old white man complaining of recun ent pain and 
deafness in his right eai, was admitted to this hospital in June 19o3 He 
stated that he had never been able to hear with his right ear and as 
long as he could rememhei he would have four or five episodes of pain 
a year lasting fiom a few days to a few weeks Five years prior to 
tills hospitalization he was told that he had a blue eardrum and since 
that time has been told on a few occasions that he had dried blood 
in his ear canal He did not remember any episode of frank discharge 
Mild symptoms of vasomotor rhinitis had been present foi years but 
had wot been paattaulavly bothersome Ke bad been referred to this 
hospital because of a dark fluid draining from the right Eustachian 
tube area after attempted catheter inflation 

Examination levealed a moderate amount of lymphoid tissue over 
the walls of the nasopharynx and the fossae of Rosenmueller but no 
obstruction to normal movement of the torus on swallowing The left 
tympanic membrane was normal The right tympanic membrane was 
intact appeared to be model ately retracted and was blue black 
There was no fluid level Initial audiometric examination (pure tone 
and speech) revealed to 60 db conductive hearing loss m the right 
ear and normal hearing in the left ear Roentgenograms revealed a 
pneumatized but densely clouded right mastoid 

All attempts to inflate the right Eustachian tube were unsuccessful 
and at no time was any fluid seen to escape from the tubal orifice as 
bad been described prior to entry Xlyiingotomy resulted in discharge of a 
chocolate like material similar to fluid from a liquified hematoma The 
fluid was under slight pressure and a large quantity was removed by 
suction Hearing improved to the 28 30 db level following almost every 
mynngotomy and aspiration 

A diagnosis of idiopathic hemotympanum was made but because of 
the report of the referring physician of abnormal discharge from the 
right Eustachian tube a biopsy was taken from the right fossa of 
Rosenmueller Histologic examination showed normal adenoid tissue 

On July 17 1953 a simple mastoidectomy and wide myringotomy 
were performed The mastoid was well pneumatized and all cells with the 
exception of the immediate pen antral cells and antrum were filled 
with a dark granulation like tissue and chocolate-like fluid Sections of 
the tissue removed revealed osseous and fibrous tissue with an mflam 
matory infiltrate in the latter consisting of numerous lymphocytes and 
polymorphonuclear neutrophiles There was a proliferation of fibro 
blasts and many hemosiderin granules and cholesterol clefts were 
present Foreign body giant cells were numerous Aerobic and anaerobic 
cultures of the fluid and tissue removed failed to show any growth 

The postoperative course was uneventful and ten days following 
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surgery the myringotomy wound was healed and the drum appeared 
blue-black. There was no hearing improvement, although the patient 
stated that the ear would occasionally “click and pop," at which time his 
hearing would improve momentarily. Eustachian tube inflation, however, 
was unsuccessful. 

By the middle of September, although there had been no change in 
•the hearing, there was a change in the eardrum. It took on a gun-metal 
blue color similar to that seen in serous otitis media, and the fluid be¬ 
came more serous, with much less coloring. It was felt that treatment,' 
aimed primarily at opening the Eustachian tube, would perhaps cure the 
condition. 

A re-adenoidectomy was done, followed in four weeks by a fractionated 
course of radiation in the region of the nasopharynx, delivering a total of 
450 r in air to both right and left nasopharyngeal ports over a two-week 
period. 

A month following the completion of X-ray therapy the hearing was at 
a 32 db level, although there was still serous fluid in the middle ear 
and a gun-metal blue eardum. No myringotomies had been done in 
more than a month; however, in the following month the recurrent 
otalgia returned, and the hearing dropped to a 50 db level. 

Based on the experience with Case 2, at this point it was decided 
that radical mastoidectomy was indicated to rid the patient of Jiis recur¬ 
rent pain, which was more of a disability to him than the hearing loss. 
The establishment of a permanent perforation in the tympanic membrane 
was entertained as a more conservative procedure and one that could 
possibly result in better hearing than following a radical operation. 

On Jan. 21, 1954, under general anesthesia the lower half of the 
tympanic membrane was turned up, together with the annulus and a 
few millimeters of skin of the external canal. The middle ear was 
normal, including the tubal area. A wedged-shaped section of tympanic 
membrane, including the annulus at the base, was removed, skeletonizing 
the tip of the manubrium. This represented approximately one quarter 
of the pars tensa, in the posterior inferior quadrant. Post-operatively 
a mild otitis media and a bothersome external otitis developed. Both 
subsided within a week. An audiogram done six days following surgery 
showed a 23 db hearing loss. Unfortunately this level was never reached 
again. 

No attempt was made to maintain the opening of the perforation, for 
this was felt to be unnecessary. As healing took place the anterior 
and posterior edge of the perforation were seen to be on a different 
plane, the anterior edge being about one to two mm. medial to the pos¬ 
terior edge. There was very little discharge after the first two weeks. 
Four weeks following surgery the perforation had healed, and the hear¬ 
ing had dropped to 50 db. Again recurrent pain became a complaint, 
and the eardrum took on a gun-metal blue color. Serous fluid could be 
aspirated through a myringotomy incision. 

On March 18 a further attempt at permanent perforation was made. 
No evidence remained of the operation just two months before. One 
third of the pars tensa was removed, the tympanic sulcus was curetted 
thoroughly, and a selvedge edge gauze pack was placed in the tympanum 
and external canal to maintain the opening. Wide spectrum antibiotics 
were prescribed in large doses to prevent a recurrence of otitis media 
and externa. One week following surgery the gauze pack was removed. 
The opening was large, the ear was dry, and the hearing was at a 28 db 
level. Within five days the opening had decreased greatly in size. To 
prevent closure a small polyethylene tube was placed through the 
opening into the middle ear and was left in place one month. During 



SHEEHY, ET AL.: IDIOPATHIC HEMOTYMPANUM. 


1301 


this time there were no apparent reactions to the tube. There was 
no discharge, only mild intermittent pain, and the hearing remained 
near the 30 db level. When the tube was removed there was a small 
opening near the floor of the canal, without crusting. Within 2-1 hours 
the tympanic membrane had healed, and the hearing dropped to a -10 db 
level. 

Further treatment in the form of a radical mastoidectomy was offered 
the patient, but was declined for the present. 

COMMENTS. 

Although this was a typical case of idiopathic hemotym- 
panum, following simple mastoidectomy, it took on the appear¬ 
ance of serous otitis media. It is possible that both conditions 
existed, but that the serous otitis was masked by the hemo- 
tympanum, and that the simple mastoidectomy actually cured 
the latter. Persistent complete blockage of the Eustachian tube 
is not common in serous otitis, and the relationship of this to 
these two conditions is not clear. 

Permanent perforation of the tympanic membrane has 
been used in some resistant cases of serous otitis media with 
good results," and was suggested to the authors in this case. 
Immediately following this procedure the hearing was excel¬ 
lent, and, had the opening remained, a permanent improve¬ 
ment could have been expected. Considering the difficulty en¬ 
countered in attempting to close some perforations associated 
with a quiescent chronic otorrhea, it is hard to explain why 
both attempts at permanent perforation failed here. This is 
particularly true in light of the fact that both were made mar¬ 
ginally by removing a portion of the annulus tympanicus. 

1 SUMMARY. 

The literature on idiopathic hemotympanum is reviewed. A 
brief discussion of the clinical course, differential diagnosis, 
treatment and etiology is presented, along with a detailed de¬ 
scription of three cases. The first case was cured by simple 
mastoidectomy. The second case was treated by radical mas¬ 
toidectomy, resulting in a cure, but with a conductive hearing 
loss, less severe than before surgery. The third case was 
treated unsuccessfully by simple mastoidectomy and two at¬ 
tempts to produce a permanent tympanic perforation. 

Since this manuscript was prepared, another case' 3 of idio- 
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pathic hemotympanum has been reported. Radical mastoidec¬ 
tomy failed to reveal the etiology of the condition, and failed 
to relieve the patient’s otalgia. 
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INTERNATIONAL VOICE CONFERENCE. 

Following the International Congress of Otolaryngology in 
Washington, D. C., next Spring, there will be an International 
Voice Conference (Laryngeal Research, Function and Ther¬ 
apy) in Chicago, Illinois, May 20-22, 1957. For Information 
address: Dr. Hans von Leden, 30 North Michigan, Chicago 
2, Ill., U.S.A. 
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In man, resorption of tympanal mesenchyme begins at the 
third fetal month and should, ideally, be complete by the 
eighth. In actuality, traces of this tissue may fairly often be 
present up to the fourth or fifth year, and a f < w children re¬ 
tain even larger amounts until the onset of puberty when, un¬ 
der the influence of hormones, any mesenchvmal lemnants 
tend to differentiate into adult fibrous tissue The middle ear 
seems to be one of the last outposts where primitive mesen¬ 
chyme as an organized tissue (syncytial reticulum) may be 
found in the developing individual. Pluripotential mesenchyme 
cells still exist, to be sure, in all the connective tissues and 
throughout the reticulo-endothelial system, but the masses of 
syncytium so characteristic of the early embryo are no longer 
elsewhere in evidence. That the ear should behave in this fash¬ 
ion is perhaps not so strange when we recall that the head of 
the young embryo consists largely of a mass of primitive mes¬ 
enchyme containing a brain. The role of mesenchyme, so vast 
in embryogenesis as a whole, is, therefore, the more striking 
in the development of the head segment. 

Failure of resorption of mesenchyme in the middle ear of 
man may quite possibly be a hereditary characteristic, and 
one conceivably associated with some subtle endocrinopathy or 
metabolic disturbance. 1 It has been pointed 1 out that this fail- 

* Read In part at the meeting of the American Association of Anatomists, 
Philadelphia, Pa, April, 1355. 

• • Dr. Clements I 3 Professor of Histology at the Creighton University 
School of Medicine. 

#** 3 f r Schleslnger Is Assistant Professor of Biology at Cieighton Uni¬ 
versity. 

t This research is being conducted in the Department of Histology of 
Creighton University under a grant from The National Institute of Health 
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suggested the experiment of performing unilateral tubal dila¬ 
tation in cases of symmetric conduction impairment. This 
theoretically elegant idea presents one very practical difficulty. 
Whereas the failure of a few cases to achieve restitution of 
normal hearing after direct adenoidectomy without any tubal 
dilatation automatically selects a population in which one is 
entitled to make at least a presumptive diagnosis of unresorbed 
tubo-tympanal mesenchyme, this selectivity would not operate 
in so efficient a manner in the procedure suggested by Good- 
hill. The presumptive mesenchyme-bearing population would 
not be defined at the time of performance of the crucial proce¬ 
dure, and the requirement of initially symmetrical audiometric 
curves would drastically limit the sample from which this pop¬ 
ulation would have to be drawn. Since the incidence of unre¬ 
sorbed mesenchyme in children of various ages has never been 
determined by routine temporal bone studies on general pedi¬ 
atric autopsy material (a study long overdue), accumulation 
of a fairly extensive series of satisfactory symmetric improve¬ 
ments would not necessarily prove the worthlessness of the 
unilateral dilatation; nor would its value be easy to estimate, 
given a few suggestive asymmetric results. Nevertheless, such 
a long term project should be carried out by someone with 
adequate clinical facilities in a large pediatric hearing clinic. 
This investigator should also undertake the tedious but highly 
necessary study of the incidence of unresorbed mesenchyme in 
children dying from all causes; for not only are otologic deaths 
today excessively rare, but even had an extensive statistical 
study of this kind been undertaken on otologic cases in the 
pre-chemotherapy era, an exaggerated picture of overall mes¬ 
enchyme incidence would undoubtedly have resulted. 

With regard to the safety of the tubal dilatation, Guild 7 has 
expressed some concern lest the pressure exerted by the olive 
damage the mucosa of the orifice, especially its delicate ciliary 
mechanism. It would not be difficult, nor in all probability 
harmful to biopsy the mucosa after performance of the dilata¬ 
tion ; but it seems a scarcely permissible procedure to investi¬ 
gate an alleged possible injury to a patient by inflicting a cer¬ 
tainly greater one. We do feel, after eight years' experience 
with the method, that it is a perfectly safe one. This impres¬ 
sion is based in part upon an admittedly crude surgical esti- 
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mate of the effect upon the tissues of the quite moderate pres¬ 
sure employed, but more particularly upon the absence of any 
significantly deleterious effects recorded in our follow-up 
studies. One of us (P. G.) 3 reported rare instances of post¬ 
operative otitis media or serous effusion which responded read¬ 
ily to the usual treatments with no impairment whatever of 
tlie ultimate results. It is also worth mentioning that such 
complications will occasionally occur also after adenoidectomy 
without tubal dilatation. 

In view of the widespread popularity of radiation treatment 
of adenoid remnants (and even of unremoved adenoids) which 
prevailed from 19<11 until recently, it is rather surprising that 
no consideration has been given to the possible effects of ioniz¬ 
ing radiation upon unresorbed tubo-tympanal mesenchyme. 
Conceivably such radiation could promote either resorption or 
differentiation into scar tissue. This problem is presently un¬ 
der experimental investigation in our laboratory. 

It is readily apparent, in view of the paucity of both clinical 
and pathological information regarding unresorbed tubo- 
tympanal mesenchyme in man, that animal experimentation 
is needed. Moses Lurie, 0 of Harvard University, was the first 
to attempt this. Prior to 1936 he studied a strain of dwarf 
mice in which he found mesenchyme to be retained in the 
tympanic cavity indefinitely unless the animals were treated by 
injections of pituitary extract. L. K. Guggenheim 1 attempted 
to carry out similar experiments but with inconclusive results. 

Stimulated by the work of these two men we have attempted 
to study the normal development of the middle ear of the white 
rat with reference especially to the cycle of growth and decay 
of the mesenchyme. It appears that this post natal study in 
the rat would correspond to an embryologic study in man be¬ 
cause of the difference in the stage of the mesenchyme cycle 
of growth and resorption with respect to the event of birth. 

It seems likely, however, that much the same factors must be 
responsible for the behavior of this tissue in both rat and man. 

It is intended that the base-line established by this study shall 
be a standard against which to measure the effects of various 
chemical and physical agents which might experimentally in¬ 
fluence the mesenchyme. 
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Realizing, too, that Lurie’s dwarf mouse provided a most 
elegant experimental object, we attempted to procure such 
animals from the same sources. We found that the animals 
sent us exhibited a cycle of growth and regression of tympanal 
mesenchyme quite similar to that observed in our study of the 
white rat. Specimens from other widely scattered sources also 
revealed no instance of indefinite retention of mesenchyme. It 
seemed clear that Lurie had been so fortunate as to have ob¬ 
tained a rare mutant which is now either extinct or unavail¬ 
able. The systematic study of the tympanal mesenchyme cycle 
of dwarf mice and their normal heterozygous littermates is 
presently being made and will be reported subsequently. The 
present report will be limited to results with the white rat. 

Some comparisons between the ears of rat and man are use¬ 
ful for purposes of orientation in embryologic time. Ossifica¬ 
tion of the labyrinthine capsule of man first begins at the end 
of three months gestation, but is accomplished principally dur¬ 
ing the fifth month. The earliest deposition of calcium occurs 
in the matrix of the cartilage, most of which is subsequently 
removed by invading osteogenic buds. The remaining calicfied 
matrix is converted into intraehondral bone when the swollen 
lacunae are invaded by osteogenic buds which proceed to lay 
down bone within them. Anson and Bast 10 speak of the carti- 
lagenous otic capsule as being “almost completely converted 
into a bony capsule by the 202-mm. stage (23rd week)but 
state that it consists at this stage of islands of intraehondral 
bone lying in large primitive marrow spaces. These spaces are 
only very slowly diminished by deposition of endochondral 
bone, a process which becomes greatly accelerated just before 
birth. 

In the rat, as in man, the first evidence of impending bone 
formation is seen to be a swelling of the cartilage lacunae. 
This was first noted in the posterior lip of the internal auditory 
meatus of the rat at three days after birth. By five days ex¬ 
tensive calcification has occurred on the medial side of the coch¬ 
lear capsule, including the modiolus. The promontorial wall 
forming the lateral boundary of the second cochlear turn 
shows calcification (site of attachment of ligamentum spi¬ 
ralis) . Centers are noted on the anterior lip of the internal 
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auditory meatus and on the medial aspect of the double am¬ 
pulla of the vertical canals. The cochlear promontory and me¬ 
dial tympanic wall posterior to the oval window now show 
swelling of cartilage lacunae. By nine days, almost the entire 
cochlear capsule has been converted, and beginning changes 
are occurring in the various parts of the vestibular labyrinth. 
At this stage the bony labyrinth consists of a tenuous frame¬ 
work of intrachondral bone lying amidst enormous marrow 
spaces. In consequence, it has a most fragile appearance and is 
still capable of being sectioned by a sliding microtome without 
decalcification. From about ten days on, one can notice the 
earliest harbinger of endochondral bone formation in the form 
of thin lamellae of ossein matrix around the islands of intra¬ 
chondral bone. From this time forth the capsule assumes a 
progressively more substantial appearance as the marrow 
spaces diminish in size. At 11 days the vestibular capsule is 
extensively converted. A very rough estimate might equate a 
rat of five days with a human fetus of five months. 

With regard to the development of the cochlea, the classic 
work of Wada 11 states that the rat hears clearly on the 12th 
day of life, sometimes as early as the 10th or 11th day. (One 
instance was recorded in which hearing occurred on the ninth 
day.) The 12th day of the rat would, therefore, be comparable 
to the end of the sixth fetal month in man, when the organ 
of Corti is fully developed and physiologically competent. The 
week from the fifth to the 12th day in the rat thus corresponds 
roughly to the sixth month of gestation in man. 

Wada’s monograph 11 nowhere mentions mesenchyme, but we 
have had the opportunity of studying his original collection of 
slides at the Wistar Institute (being the second visitors to dis¬ 
turb them in the last quarter of a century). His sections are 
cut in a radial-vertical plane in order best to exhibit the coch¬ 
lea. Ears were sectioned at three-day intervals from birth. 
An insufficient number of sections of each specimen was rep¬ 
resented to tell the whole mesenchyme story, inasmuch as 
changes are occurring with a rapidity which demands speci¬ 
mens taken at daily intervals. The picture of development re¬ 
constructed from this series coincides very closely with that 
derived from our own. 
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Certain anatomic peculiarities of the rat are likely to con¬ 
fuse the otolaryngologist used to thinking in human terms. 
The nose adjoins the nasopharynx by a quite novel anatomic 
arrangement, which has been studied in detail by Kelemen. 12 
The nasopharynx itself differs strikingly in configuration from 
man, being a long funnel-like structure which may be traced 
caudad in serial sections until it almost literally drops into the 
orifice of the larynx, the communication between it and the 
oral cavity being very small indeed. 

No vestiges whatever of either tonsils or adenoids were seen 
in any of the animals studied by us, which were standard lab¬ 
oratory rats of the Sprague-Dawley and Holzman strains. It 
may well be that pharyngeal lymphoid tissue appears later in 
the animal’s development than we followed it for our purposes. 
According to Greene, 13 rats, unlike other familiar laboratory 
animals, lack tonsils except as scattered lymphoid follicles. She 
makes no mention of adenoids. 

TECHNICAL PROCEDURE AND HISTOLOGIC FINDINGS. 

Rats were sacrificed at daily intervals from one to 27 days 
of age by transaortic injection of Zenker’s solution or formalin 
under general anesthesia with intraperitoneal nembutal.* The 
internal jugular veins were severed in order to facilitate perfu¬ 
sion of the head. The animals were decapitated immediately 
postmortem, heads skinned, calvaria and brains removed, and 
the mandibles excised. The remains were further fixed by 
immersion in fixing fluid for 12 to 24 hours. Specimens from 
11 days on were decalcified in three per cent nitric acid solu¬ 
tion for 48 hours. Celloidin was used for embedding. Sections 
were hand cut by sliding microtome in a plane parallel to the 
hard palate. Those not decalcified were sectioned at 10/a thick¬ 
ness. The decalcified heads were sectioned at gradually in¬ 
creasing thicknesses, until, from 15 days on, all sections were 
of 20 /a thickness. Sections were stained in rotating order with 
iron-hematoxylin, hematoxylin-eosin-azure, orcein, silver ni¬ 
trate, and Mallory’s connective tissue stain. 

* Intravital fixation by injection under anesthesia was first employed 
by Siebenmann & Yoshii (1908), Metzner & Yoshii (1909) and Sato (1917), 
as mentioned by Wada (op. cit.) Yoshii used ether anesthesia and in¬ 
jected transaortically a solution consisting of: formol 10 per cent, 74 parts; 
Muellers fluid, 24 parts; glacial acetic acid, 2 parts. 
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In addition to the recording- of descriptive data, an effort 
was made to study more precisely the growth and decay of the 
mesenchyme mass in relation to the overall growth of the po¬ 
tential tympanic cavity. Slides were projected onto standard 
white typing paper of known weight per unit area at 38x mag¬ 
nification, and the tracings cut out and weighed. From the 
paperweight and magnification data, actual areas on the slides 
were calculated. For purposes of convenience, the tympanum 
was divided into two regions, arbitrarily designated "Tubo- 
promontoria!” (TP) and “Stapedial foot-plate” (S). Insofar 
as possible, the TP region was represented by a section which 



Firf 1 Rat one clay old Composite photomicrograph showing- entire 
extent of actual tympanic cavity at TP Jet el 
a Free tympanic lumen, b Malleus, c Drum membrane, d Tympanic 
orifice of Eustachian tube, e Anterior piomontorial mesenchyme pad 


showed the full length of the Eustachian tube from naso¬ 
pharynx to tympanum. The posterior boundary of this region, 
for purposes of quantitative study, was arbitrarily taken as 
the malleus. The S region was represented by a section show¬ 
ing tile juncture of the anterior stapedial crus with the foot¬ 
plate. The S region thus lies cephaiad to the TP region. Sec¬ 
tions from the TP region of very young animals 1 - show not 
only a corridor of free space lateral to the promontorial 
mesenchyme pad, but also a somewhat smaller chink ex¬ 
tending just medial to the malleus and then posteriorly for al¬ 
most the full length of the potential cavity (see Fig. 1). This 
posterior chink is evident only in sections caudal to the stapes 

* We have studied specimens ns early as one day prenatal An em- 
bryologic series i* now in preparation 
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footplate, the S region being solidly packed with mesenchyme 
(see Fig. 2). Due to the arbitrary selection of levels for quan¬ 
titative study, this extension of free space posterior to the 
malleus has not received systematic quantitative consid¬ 
eration. 



Fig. 2. xtat at one day. Transverse section at stapes footplate level (S). 

a. Comma of free space extending just medial to malleus but not further 
posterity at this more cephalic level (cf. Fig. 1); b. Tensor tympani 
muscle lying just lateral to cochlear promontory; c. Incus; d. Anterior 
crus of stapes; e. Nervus facialis: f. Stapedial footplate; g. Labyrinthine 
vestibule; h. Stapedial muscle; i. Stapedial artery. 


Table I shows actual cross-section areas of mesenchyme in 
relation to areas for the whole potential tympanic cavity in the 
S region for animals of various ages. 

Note that all specimens through the 11th day show a pro¬ 
gressive increase in the size of the mesenchyme mass exactly 
paralleling the growth of the potential tympanic cavity at this 
level (S). After the 11th day, the mesenchyme begins to de¬ 
cline in the absolute amount while the S region of the potential 
cavity continues to grow very slowly. The amount of free 
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space gradually increases until by 20 days there is almost total 
elimination of mesenchyme. 


TABLE 2. 


Stago (das s) 

Area of Potential . 
Tympanic Cavity 
(mm. 2 ) 

Area of 
Mesenchyme 
(mm. 3 ) 

Area of 

Free Space 
(nun. 3 ) 

1 

3.4 

3.4 

0.0 

2 

4.G 

4.6 

0.0 

3 

6.6 

6.6 

0-0 

5 

6.6 

6.6 

0.0 

7 

0.9 

6.9 

0.0 

9 

7.2 

7.2 

0.0 

n 

7.5 

7.5 

0.0 

12 

, 7.8 

6.9 

0.9 




-i.' 



. - j . ■$ • 

?"i7 - 


. ■ ■ 







19 

10.0 



20 

10.3 



Stapedial Footplate Region (S). 




TABLE II. 







Tympanic Cavity 

Mesenchyme 

Free Space 

Stago 

(mm. 3 ) 

(mm.*) 

(mm. 3 ) 

1 

, o 5 

0.6 

1.9 

2 

3.4 

2.5 

0.9 

3 

4.0 

25 

1.5 

5 

4.0 

2.8 

1.2 

7 

8.5 

3.9 

4.6 

9 

9.5 

3.4 

6.1 

11 

17.0 

5.4 

11.6 

13 

20.0 

0.4 

19.6 

15 

21.5 

0.0 

215 

16 

22.0 

0.0 

22.0 


Tubo-promoiitoriai Region (TP). 


Table II shows the same data for the TP region. 

Here it will be noted that the trends are, in general, the 
same as in the S region, but certain differences are striking. 
The mesenchyme in the TP region does not fill the entire cavity 
on the first day, and figures for the mesenchyme and total 
cavity ai-eas begin to diverge more rapidly than in the S re¬ 
gion. As in the S region, the mesenchymal mass increases in 
absolute amount until the 11th day, when a maximum is 
reached. From the 11th to the 13th day there is a slow decline 
which becomes precipitous after the 13th day. The more ad- 
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vanced cavitation in the TP region is due primarily to the more 
rapid growth of this part of the potential cavity. It is obvious, 
too, that the resorption of mesenchyme proceeds more rapidly 
in the TP region, being complete at 15 days, whereas in the S 
region, remnants may linger up to 23 days. These changes are 



represented in the accompanying graph (see Fig. 3) and illus¬ 
trated by the photomicrographs (see Figs. 1 and 2, and Figs. 
4 to 10). 

The foregoing study tells us nothing about the mechanism 


Fig. 4. -Rat at nine days. TP region. 

a. Approach to the tympanic orifice of Eustachian tube (a'); b. Anterior 
promontorial mesenchyme polyp—Note greater density of ground sub¬ 
stance, as indicated by more homogeneous, dark-staining appearance com¬ 
pared with c. mesenchyme of posterior part of tympanum which, as yet, 
shows no change preparatory to resorption; d. Malleus; e. Drum membrane. 

Fig. 5. Rat at 12 days. TP region under higher magnification. 

a. Tympanic orifice of Eustachian tube; b. Anterior promontorial polyp 
showing web-like structure with large holes. Indicating impending dissolu¬ 
tion. 

Fig. G. Rat at 15 days. TP region. Note complete absence of mesenchyme 
at this level. 

a. Tympanic orifice of Eustachian tube. 

Z^ig. 7. Rat at 17 days. S region. 

a. Tensor tympani muscle; b. Anterior crus of stapes; c. Posterior crus 
of stapes; d. Footplate of stapes; e. Stapedial artery; f. Facial nerve; 
g. Free tympanic lumen (g', g"—holes in the mesenchyme around the 
stapes); h. Vestibule of the labyrinth; i. Stapedius muscle. 

Note that various components of stapes appear to be composed of ln- 
tracbondral bone 
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of dissolution of the tympanal mesenchyme mass—a most in¬ 
triguing problem. A similar mesenchymal dissolution occurs 
in the formation of the perilymph chambers (at two months 
in man)" and of the subarachnoid space, 10 with the difference 
that the spaces vacated by the mesenchyme in these instances 
come to be occupied respectively by the homologous perilymph 
and cerebrospinal fluids, instead of by air as in the tympanic 
cavity. It may well be that a “liquefaction” occurs here also, 
the fluid being drained off through the Eustachian tube, or per¬ 
haps partly absorbed by adjacent lymphatics or capillaries. 

The middle ear of the rat is one of the few locations where 
a mass of primitive mesenchyme is destined to disappear en¬ 
tirely after birth, and one which lends itself readily to observa¬ 
tion. Otologists have termed the mechanism of this disappear¬ 
ance “resorption.” Strictly speaking, the term “resorption” 
implies incorporation of the material “resorbed” into the struc¬ 
tures of its environment. Undoubtedly some of the tympanic 
mesenchyme cells contribute to the elaboration of other struc¬ 
tures in the potential tympanic cavity (especially those cells 
which are destined to become periosteum), but the vast major¬ 
ity simply disappear. “Dissolution” or “disintegration” would, 
therefore, seem better terms here than “resorption.” The lat¬ 
ter, however, is so entrenched in otologic literature as to be 
virtually invulnerable to such considerations. Obviously neither 
term could possibly be expected to epitomize so complex a 
process. 

One cannot help being struck by a resemblance between the 
last remaining shreds of moth-eaten mesenchyme in the middle 
ear (see Fig. 7) and the trabeculae of the subarachnoid and 
perilymphatic spaces. Whereas these trabeculae have a most 
necessary supportive function where normally found, homolo¬ 
gous remnants in the tympanic cavity represent an arrest of 
normal development and result in impaired mobility of the 
ossicular mechanism. 

Schwarz 17 in 1931 spoke of “pneumatization” of the tym¬ 
panic mesenchyme, claiming that this process begins earlier 
in the human fetus (three months) than previously supposed. 
The term “pneumatization” at once suggests to the otologic 
mind the mechanism of formation of the mastoid air cells. 
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into histiocytes and vacuolated cells was carried out for both 
TP and S regions. It was noted that these “differentiated” 
cells existed in unevenly distributed clusters. Hence selection 
of areas for cell counts involved a highly subjective choice fac¬ 
tor. For this reason, a small area was chosen in the S region 
which showed a great stability in size and configuration 
throughout the series of animals studied: an area bounded by 
the stapedial artery, footplate and anterior crus. The in¬ 
crease in the two types of so-called “differentiated” cells men¬ 
tioned above as a function of age is shown in Table V. 


TABLE Y. 


Age of Animal 
in Days 

Mac ro phages 

Vacuolated 

Cells 

1 

0 

0 . 

2 

0 

0 

3 

0 

0 

5 

0 

0 

7 

1 

1 

9 

5 

2 

11 

7 

7 

12 

7 

S 

13 

11 

G 

15 

11 

8 

17 

10 

9 

IS 

20 

10 


Numbers of differentiated cells as a function of age. Area bounded by 
anterior stapedial crus, stapedial artery and footplate. 


The increase in the number of differentiated cells as the age 
of the animals increases is quite apparent. A comparison with 
Table III, which lists cell densities for this region, indicates 
that the increase of differentiated cells occurs at the same time 
that the total number of cells is decreasing. In the older stages 
noted in Table V, practically all the cells show some degree 
of differentiation. 

The cox-responding study in the TP region is complicated 
by the fact that the mesenchyme here is considerably less 
homogeneous. Three layers ax-e apparent from the first day of 
life and become increasingly distinct with advancing develop¬ 
ment: 
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1 The deepest layer, next to the peuchondnuni* tlatei, 
penosteum) of the piomontoiy, 

3. The eential layer, which constitutes the bulk of the total 
mass, and 

3 The layei adjacent to the fiee luminal border of the mass 

Layeis 1 and 3 appeal not only to have a moie condensed m- 
teicellulai substance than Layei 2, but a higher total cell pop¬ 
ulation and a higher incidence of diffeientiated cells These 
data aie shown in Table VI 


tabub vr 


Ago Animal 

In Dxys 

(a) 

Layer 1 
(b) (c) 

(a) 

Layer 

(b) 

2 

(c) 

(a) 

Layer 

(b) 

3 

(O 

1 

2o 

4 

0 

11 

1 

L 

21 

0 

0 

2 

11 

0 

0 

7 

1 

0 

.. 18 

2 

0 

3 

20 

0 

0 

8 

1 

0 

.. 22 

7 

0 

0 

y 

0 

0 

3 

0 

0 

20 

6 

0 

“ 

10 

0 

1 

3 

1 

0 

12 

3 

0 

9 

10 

4 

0 

5 

0 

0 

7 

3 

0 

U 

5 

1 

0 

1 

0 

1 

4 

2 

1 

12 

32 

3 

6 

3 

0 

0 

42 

12 

8 

13 „ 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Changes in three layers of the promonlorial mesenchyme pad 
Layer 1 is the layer next to the perichondrium periosteum of the cochlear 
promontory 

Layer 2 Is the laige. Inert central portion 

Layer 3 is the layer next to the free tympanic lumen 

(a) Total cell population 

(b) Histiocytic cell population 

(c) Vacuolated cell population 


It would appeal that the laige and appaiently melt middle 
layei of the promontonal mesenchyme pad distmtegiates with 
the least exhibition of “diffeientiated cells ” Consequently the 
foimation of histiocytes and signet ring cells can haidly be 
the puneipal mechanism of disposal of this layei It may well 
be that an enzymatic liquefaction of the stioma occuis, pie- 
sumably involving a depolymeiization of the giound substance 

Conveise changes m the giound substance of the actively 


* A very thin perichondrium la easily distinguishable on the first day 
of life At 11 days (see Fig 12) this layer Is notably thickened Un¬ 
doubtedly mesenchymal cells are heie becoming periosteal fibroblast3 
For purposes of this quantitative study the perichondrial periosteal layer 
is excluded from the mesenchyme mass as now constituting a definite 
structure separate from it 
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growing mesenchyme of placental villae were studied by Gersh 
and Catchpole. 18 Of special interest was the finding of intra¬ 
cellular glycoprotein granules which reached a maximum popu¬ 
lation density at four months, corresponding to the time of 
maximum blood and urinary content of chorionic gonadotropin. 
The fetal placental mesenchyme cell was thought perhaps to 
be a specific target of this hormone. The number of granules 
declined from four months to term, when only rare cells ex¬ 
hibited them. 

The significance of the vacuolated and signet ring cells was 
not at first apparent since fat, as such, is not normally found 
in the tympanic cavity. (Dorothy Wolff 2 described fat in the 
sinus tympani of two autopsied children, ages 13 months and 
eight years). The appearance of fat droplets in mesenchyme 
cells was apparently first described by Lewis 19 in 1918. She 
explanted 6 to 9 day chick embryos into nutrient medium con¬ 
taining Sudan III, and observed that “the fat droplets of the 
mesenchyme cells remain distinctly smaller than those of the 
clasmocyte.” (Her purpose appears to have been to show that 
these droplets did not arise as a result of mitochondrial dif¬ 
ferentiation.), It goes Avithout saying that Sudanophilia is not 
today considered conclusive evidence of the lipoid nature of an 
intracellular inclusion. Even the signet ring cells observed by 
us, Avhich Avere first described in mesenchyme as early as 1925 
by Ernst, 20 cannot simply be assumed to be fat cells. Further 
histochemical investigation is uoav underway in an effort to 
settle this question. Pending results of this study, we have re¬ 
ceived considerable enlightenment from the Avork of Holt- 
freter 2 ’- 22 ' 23 on the transformation of lipochondria into the 
lai-ger liposomes by enzymatic proteolysis of their surface 
films, a process to which he has given the name “lipophanere- 
sis.” The appearance of larger cytoplasmic inclusions of un¬ 
masked fat due to coalescence of smaller inclusions Avas de¬ 
scribed by Bungenbcrg De Jong, 24 Avho called it “eoacervation.” 
Holtfreter 22 states that the appearance of fat droplets, vacuoles 
and granules is common in physically irritated cells, e.g., in 
ageing tissue cultures. Their presence is pathological, but 
does not necessarily lead directly to the death of the cell. 
The unmasking of lipids is apparently due to liberation of 
an enzyme normally inactive because combined Avith other eyto- 
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plasraic compounds. These consideiations lend weight to the 
hypothesis that mesenchyme dissolution m the middle ear is an 
enzymatically determined process, and a mechanism is sug¬ 
gested by riieans of which the dilatation of the tubal orifices 
with the Gyergyai olives might be effective: liberation, by com¬ 
pression, of a proteolytic enzyme either fiom the epithelium 
of the dilated legion or fiom submucosal remnants of ume- 
sorbed mesenchyme beneath it. Further work, it is hoped, will 
put this hypothesis to a test. 
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POST GRADUATE COURSES AT TEMPLE UNIVERSITY 

Postgraduate Course in Bronchoesophagology, February 
11th - 22nd, 1957 — May 20th - 31st, 1957 — September 9th - 
20th, 1957. 

Postgraduate Course in Laryngology and Laryngeal Surg¬ 
ery, March 11th - 22nd, 1957 — November 4th - 15th, 1957. 

These courses are all to be given in the Department of 
Laryngology and Broncho-Esophagology, Temple University 
Hospital and School of Medicine, under the direction of 
Doctors Chevalier L. Jackson and Charles M. Norris. The 
tuition fee for each course is $250.00. 

Further information and application blanks can be obtained 
from Dr. Chevalier L. Jackson, 3401 N. Broad St., Phila¬ 
delphia, 40, Penna. 



ODONTOPATHIC ASPECTS IN OTOLARYNGOLOGY*! 


Roland A. Kovval, M.D., D.D.S.; 

Harkishen Singh, M.D., D.M.D.; 

Robert Borkenhagen, M.D., D.D.S., 

Hines, II! 

Many patients present themselves to the otolaryngologist 
with problems that have as their source dental structures. It 
is these problems that will be discussed, especially in regard to 
diagnosis and complications. 

PAIN OF DENTAL ORIGIN. 

Facial Pain — Facial pain often pi-esents a perplexing prob¬ 
lem, not only to the patient, but also to the otolaryngologist. 
He should be able to evaluate dental structures to some degree 
and should be aware that the teeth may be the etiology in 
pain about the face. 

Inflammation of the internal soft tissues of the teeth, 
known as pulpitis, may be the source of vague facial pain. 
The patient sometimes is unable to localize an offending tooth. 
Usually pain referred to the ear comes from a mandibular 
tooth; pain in the eye or upper part of the face has as its 
source, an upper tooth. This is not an absolute rule, and in an 
occasional instance pain may differ entirely from this pattern. 
The patient may complain of what he calls “headache” about 
the temporal and facial regions. Since the dental pulp re¬ 
sponds to irritation by inflammation, it is necessary in exam¬ 
ination to note, 1. whether caries are present; 2. whether 
recent dental treatment has been received. Dental restoration 
may have resulted in inadvertant injury to the pulp through 
its exposure, excessive heat, or irritation by certain fillings, 
such as the silicates. Traumatic occlusion by a high spot on 

* From the Veterans Administration Hospital, Hines, Ill.; from Department 
of Otolaryngology, Francis L. Lederer, M D., Senior Consultant and Head of 
Department of Otolaryngology, University of Illinois, College of Medicine. 

t Presented as a projected clinic before the Chicago Laryngology and Otology 
Society, April, 1956. 

Editor's Note: This ms. received In The Laryngoscope Ofllce and accepted for 
publication, June 25, 1956 
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the filling may cause irritation. The latter group, especially, 
may be puzzling to the otolaryngologist, since he may see a 
well restored tooth and not suspect that this tooth with its 
pulpitis is the source of pain. 

The use of thermal stimuli is a great help in diagnosis. 
The normal pulp pain response to extremes of heat and cold 
leaves in a few seconds, as soon as the stimulus is removed. 
In an inflamed pulp the response persists. For measuring fine 
differences in threshold of response an electric pulp tester is 
needed. 

As the inflammation persists, necrosis takes place, and the 
patient may be comfortable for varying periods of time (days 
to months, even years) until the necrotic tissue of the pulp 
becomes infected with enough virulent organisms to involve 
the tissues surrounding the tooth, resulting in periapical in¬ 
fection, abscess, osteitis or osteomyelitis. The affected tooth 
responds to percussion by increased tenderness as compared to 
percussion of the other teeth. Percussion is an easy and accu¬ 
rate means of localization of periapical involvement. The 
otolaryngologist can easily use the handle of his laryngeal 
mirror to tap several teeth in evaluating gross differences. 
Since the nerve tissue of the pulp has died, there is little 
reaction of the tooth at this stage to thermal changes. The 
next step is spread of the infection as a cellulitis or formation 
of an abscess. It might be well to point out that after a 
periapical abscess has drained into the facial soft tissue from 
within the bone, percussion tenderness may be absent; but 
the facial swelling is often characteristic. The parietal abscess 
that is located lateral to the tooth and is often secondary to 
periodontal disease may be readily localized by the inflamed 
surrounding gingiva. It is frequently associated with at least 
some sensitivity to percussion, although the tenderness to 
percussion may not be outstanding. 

Post Extraction Osteitis — Recent extraction of teeth may 
present a problem of diagnosis. A patient comes to the 
otolaryngologist with the history that he has a one-sided facial 
pain for which a tooth had been extracted with temporary 
relief; and now having a return of dull aching facial pain, 
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four to five days after the extraction, he seeks another cause. 
This is tlie typical story of the “dry socket” or post-extraction 
osteitis which usually subsides spontaneously within about 14 
days. The patient may be given relief and at the same time a 
therapeutic test, by cleansing of the tooth socket and the use 
of a paste ointment containing an antiseptic and topical anes¬ 
thetic. The presence of fever and continual pain may mean 
extension of infection, and osteomyelitis must'be considered. 

Unilateral Pharyngitis — The discomfort of a unilateral 
sore throat or pharyngitis, especially in a young adult, may 
have as its etiology a pericoronitis or inflammation about a 
partially erupted third molar. This is usually caused by in¬ 
fection under the remaining flap of tissue, and frequently is 
associated with a certain amount of trismus. The diagnosis 
of this condition and its complications (which will be discussed 
later) is of much importance to the otolaryngologist. Occa¬ 
sionally unilateral pharyngitis may be secondary to dental 
treatment. Inflammation or hemorrhage within the internal 
pterygoid muscle may occur as the result of the use of local 
anesthesia in a mandibular block. Fortunately, infection, 
broken needles or injection of wrong solutions are now rela¬ 
tively rare complications, even though the use of local 
anesthesia has increased in restorative dentistry. 

Impacted Teeth — An impacted third molar may cause 
vague and variable discomfort. Impacted teeth in themselves, 
however, may be completely symptomless. These teeth are 
often malformed and malpositioned, hidden completely or 
partially by bone and soft tissue. Thus, they may cause dis¬ 
comfort by pressure on the mandibular or maxillary nerves 
or on adjacent teeth, even rarely causing exposure of the pulp 
of the adjacent tooth. Adequate X-x-ay studies of the third 
molar ai'ea are necessai-y to note the presence and status of an 
impacted molar. Other teeth, especially the upper canines, 
may remain unerupted and hidden to cause facial pain. 

Temporomandibular Joint — Pain about the face and ear 
may be associated with the temporomandibular joint. It is 
important to x-emember that this ax-ea may be affected with 
the same diseases and conditions that affect the other joints 
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of the body. The jaw muscles, ligaments and articulating 
surfaces may be subjected to traumatic, inflammatory and 
degenerative diseases. 

The history, especially for evidence of degenerative and 
systemic arthritis, and recent or old trauma is important. 
Knowledge of a recent difficult mandibular dental extraction, 
surgery in the oropharyngeal regions, especially under general 
anesthesia, and previous facial fractures involving the man¬ 
dible are important. 

Examination of the joint for subluxation should be tested. 
Pain may be produced when a finger is placed over the joint as 
the patient opens his mouth and also moves the mandible 
laterally. This helps in diagnosis. Frequently the muscles and 
ligaments are the source of the discomfort rather than the 
articulating surface. Selective injection of a local anesthetic 
in various sites, as in the joint and/or its associated muscles 
will help in localization. X-ray examination should be carried 
out in the diagnostic workup of temporomandibular joint 
pathology. Frequently this will be disappointing. 

Evaluation of dental occlusion is important, mainly because 
imbalance of occlusal function leads to traumatic strain of 
the ligaments, muscles and articulating surfaces of the 
temporomandibular joint. 

Treatment is based on diagnosis and removal of underlying 
causes. This may include treatment of a psychic tension state 
in bruxism, establishment of balance occlusion where indicated 
and/or systemic medication in the infections and degenerative 
arthritis. 

As with any joint disease, joint rest is essential. The patient 
should be discouraged from experiments with jaw movements 
to reproduce the pain. Chewing gum, pipe smoking and sim¬ 
ilar habits should not be permitted. Often the only method 
of obtaining joint rest is by inter-maxillary wiring. In acute 
states, injection of a cubic centimeter or more of Hydrocorti¬ 
sone with procaine into the joint is useful. Application of heat 
aids in decreasing muscle spasm. Salicylates still remain 
valuable therapeutic agents. The otolaryngologist should be 
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aware that surgical procedui’es, such as meniscectomy and 
condylectomy, may become necessary. Rongetti suggests that 
a rational approach for meniscectomy is through the endaural 
route. A sclerosing agent injected into the temporomandibular 
joint in excessive subluxation lias been used with some degree 
of success. 

Stomatitis — Stomatitis resulting from various infections 
and oral manifestations of systemic disease is not within the 
province of this paper. The otolaryngologist should be aware, 
however, of the irritations and allergic idiosyncrasies that may 
be produced by medications, mouth washes, dental plates, 
dental powders and dentures. Materials containing synthetic 
detergents and denture plastics that are not completely poly¬ 
merized (resilient plastics) are the most frequent offender’s. 

SURGICAL CONSIDERATIONS. 

Space Abscess — Let us consider now the space abscess and 
what it represents clinically. It may be defined for our pur¬ 
poses as a collection of pus within the connective tissues of 
the face. Numerous types occur, but our discussion is confined 
to those related to the back part of the jaws. These are the 
pterygomandibular, infratemporal, parapharyngeal and paro¬ 
tid space abscesses. 

An otolaryngologist is familiar with the toxic adult patient 
who is unable to open his mouth. His first thought is a peri¬ 
tonsillar abscess or peritonsillitis, for these often limit open¬ 
ing. Within a few centimeters of these structures, however, 
lie the third molars, or wisdom teeth. Infection arising from 
these may also restrict movement of the mandible and cause 
severe pain. As stated above, inflammation surrounding the 
crown of the third molar occurs. This inflammation or peri¬ 
coronitis, may extend some distance from its source. Its 
spread into inaccessible areas, where abscess can form, be¬ 
comes a major complication of pericoronitis. 

It should be explained before continuing, that the descrip¬ 
tion of so-called spaces is for simplicity. They are not spaces 
at all, bi 
compartir 
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Pterygomandibular space abscess is the first to be discussed. 
It is found between the mandible and inferior part of the 
internal pterygoid muscle. A patient may suffer for days, be¬ 
cause the doctor cannot open the patient’s mouth to see what is 
happening. A preceding pericoronitis is usually the cause, 
but sometimes needle borne infection is carried into the space. 
Aspiration is helpful in establishing a diagnosis before in¬ 
cision is performed. Treatment may be attempted under local 
anesthesia, but occasionally general anesthesia may be needed 
to gain access to the mouth. 

Infratemporal abscess is the second complication of peri- 
coronal infection. This area lies between the vertical ramus 
of the mandible and the upper portion of the pterygoid muscle. 
It is necessary, then, to differentiate carefully since each ab¬ 
scess is incised in a different place. This infection, limited by 
bone and muscle tissue, does not produce extensive swelling 
unless the infection spreads toward the temporal fossa ex¬ 
ternally, or toward the pharynx internally. A thrombophlebitic 
process of the pterygoid and pharyngeal plexuses must be 
considered when swelling in the oropharynx occurs. Incision 
and drainage, usually under local anesthesia, is the definitive 
treatment when this is possible. In extensive infections a 
combined internal and external approach may have to be 
employed. 

Parapharyngeal space abscess is a third complication of 
pericoronitis. The anterior compartment of this space is 
located between the internal pterygoid muscle and the superior 
constrictor of the pharynx. A postei'ior part is also present, 
but this is not as often involved. As with the others, trismus 
is again a prominent sign. Severe pain may occur with swal¬ 
lowing, and peritonsillar abscess must be differentiated. Anti¬ 
biotics are administered liberally as medical treatment is tried, 
and by the time the patient is seen by the otolaryngologist, 
the picture has been complicated. Incision and drainage are 
indicated, but in this area spontaneous drainage or resolution 
will at times occur. 

A fourth infection is simply that between the two connective 
tissue layers surrounding the parotid gland. Severe pain in the 
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parotid area develops. Differentiation from a parotid tumor 
is important and not always easily determined, especially in 
this antibiotic era. 

Submaxillary space infection usually occurs as extension 
from apical abscess of bicuspid and first and second molars. 
It may also occur, however, from pericoronal infection in 
third molars. 

Abscess in the spaces discussed include the more difficult 
types seen by the otolaryngologist. They may be summarized 
as follows: 

1. Space abscess in the tissues of the face may occur con¬ 
currently or weeks following pericoronal or apical infection 
of third molar teeth. 

2. Trismus is important in diagnosing space abscess, and 
odontopathic factors must be considered. 

3. Abscess in regions limited by bone and muscle cannot 
produce typical swelling, and so diagnosis may be difficult. 

U. Prudent surgical and supportive measures based upon 
understanding of the anatomy is preferable. 

Oro-antral Fistula — A few clinical considerations of oro- 
antral fistula may now be mentioned. Many small fistula close 
spontaneously after extraction. The large rooted first per¬ 
manent molar and the double rooted first bicuspid are favorites 
in fistula formation. Removal of upper third molars may also 
cause a fistula. A tiny opening into the sinus in this region 
is easily missed. This is seen only as a dimpling which simu¬ 
lates healed and scarred mucosa. The course of the tact 
may be tortuous and seen only with radio-opaque injection. 
Bizarre symptoms of sinusitis may occur. 

Fistula may be associated with loss of a tooth or root into 
the sinus. Sublabial antrotomy may become necessary to re¬ 
trieve it. As large as a tooth or root is, it may be hidden 
beneath the sinus mucosa and found only after frustrating 
search. Before exploration the lateral as well as the antero¬ 
posterior X-ray should be examined. The tooth may have been 
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forced into the pterygomaxillary fossa instead of into the 
sinus. 

Treatment of an oro-antral fistula may be accomplished by 
a pedicle flap from the buccal or palatal mucosa. Closure is 
dependent upon good drainage and absence of pathology in 
the maxillary sinus, and a nasal antrotomy may be performed 
where indicated. Simple approximation after freshening the 
edges of a fistula in a delayed closure is usually doomed to 
failure. 

Facial Trauma — Facial trauma is a big subject. Only a 
very few odontologic matters of interest to the otolaryngolo¬ 
gist can be mentioned here. Early tracheotomy is a prelim¬ 
inary consideration in extensive facial damage. In jaw frac¬ 
tures the simple examination of the mouth reveals much and 
may tell as much as the battery of X-rays usually ordered. 
Early treatment of certain jaw fractures, the same day if 
possible, is advantageous. Treatment may necessarily be 
delayed for days before the patient is able to tolerate therapy. 
Neurologic complications usually take precedence over de¬ 
finitive therapy. It is not necessary, however, to neglect the 
patient suspected of intracranial damage. Co-operation is 
needed in maintaining an adequate airway and in preventing 
aspiration of teeth or other foreign bodies. Sometimes tem¬ 
porary immobilization of fragmented bones is necessary. 
Middle face fractures may be reduced early. A shock state is 
overcome, and bleeding from the face often subsides when the 
bones are reduced. 

Function of the jaws is based upon occlusion of the teeth, 
or proper interdigitation. It is to the advantage of the 
otolaryngologist to appreciate the importance of occlusion. 

Retention of a tooth in the line of fracture is desirable when 
it may reasonably be saved. Conversion of an otherwise simple 
reduction into a more complex one can occur by the untimely 
removal of a tooth. In mandibular fractures, for instance, 
the only deterrent to extensive displacement of the vertical 
ramus of the mandible may be a lone molar at or near the 
line of fracture. 
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Blood in the ear in condylar fracture is not uncommon. 
Cranial damage must be suspected and due care taken. On the 
other hand, the blood may be from a tearing and fracture of 
the antero-inferior tissues of the ear canal by the condylar 
head as it is driven against the external canal. The otolaryn¬ 
gologist has a definite advantage in evaluation. Correctly used, 
the knowledge leads to a more prompt reduction of the jaw 
and anterior ear canal wall. Attention to the complication may 
avoid a later stenosis of the ear canal. 

Many approaches to the treatment of jaw fractures have 
been proposed. Immobilization is essential. Intermaxillary 
wiring is useful and simple. Elastic traction, using small 
rubber bands between the upper and lower arches is an ex¬ 
cellent way to reduce fractures. 

Both open and closed reductions of the mandibular condyles 
and other parts of the jaws should be used as indicated. In 
extensive fractures other devices, sometimes quite compli¬ 
cated, may have to be used. No one way to reduce fractures is 
best, but many are equally good. 

Aspirated Foreign Bodies — Dental foreign bodies may 
occasionally be aspirated into the air or food passages. 
Holinger in one series reported 2.5 per cent of foreign bodies 
in the respiratory system were dental objects. This is a sur¬ 
prisingly low figure, considering how often the oral cavity is 
invaded for dental treatment. 

Aspirated teeth, or parts of teeth, account for the largest 
number of dental foreign bodies. Extraction under general 
anesthesia is a greater risk than extraction with local anes¬ 
thesia. Roentgenographic evidence is helpful in locating dental 
objects. Not all foreign bodies are radio-opaque. Aspirated 
dental calculus, for instance, may be laden with infective 
material, and will hardly show up in a chest film. Silicate 
cements, used in the restoration of dental caries in anterior 
teeth are easily penetrated by Roentgen rays. Small pieces of 
plastic appliances, known as acrylic, will not produce a signifi¬ 
cant shadow. Metals and teeth will ordinarily be seen on neck 
and chest films, though they may be hidden by heart, liver or 
bone. 
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Osteomyelitis — Osteomyelitis of the jaws is difficult to 
at, and the otolaryngologist will be called upon for help and 
msel by his medical and dental colleagues. The cause is 
lally of odontogenic or traumatic origin, and the mandible 
the most common site affected. In infants the maxilla is 
re commonly affected. During the acute stage much reliance 
placed on antibiotics. Emphasis should be given to the 
•gical aspects after the acute phase has subsided. Seques- 
ctomy and saucerization are useful and may be curative in 
1 treatment of osteomyelitis of the jaws. With the safe- 
u’ds of pre- and postoperative antibiotics, the source of 
ection in bone can be more readily controlled. 

Radiation to the jaws may produce an osteomyelitis, 
rious, and sometimes sound teeth, may have to be removed 
'ore the jaw is irradiated in order to avoid difficulty later 
Irradiated bone does not heal well, and very resistant and 
nful osteomyelitis results when teeth become infected and 
/e to be removed. 


ODONTOGENIC TUMORS. 

/Ve may now deal briefly with swelling due to cysts and 
lign tumors of odontogenic origin. Malignant tumors and 
se arising from non-odontogenic origin are not included. 

Odontogenic Cysts — Odontogenic ectodermal cysts may 
se from the follicle of the tooth or from the periodontal 
mbrane. Several types of follicular cysts occur. The first 
;he primordial cyst, which forms from the degeneration of 
stellate reticulum in the enamel organ before any calcifi- 
ion takes place. Another type is the dentigerous cyst. This 
ginates because of degenerative changes in the reduced 
imel epithelium of the developing tooth. It is a closed epi- 
slial lined sac formed about the crown of an unerupted tooth, 
is most commonly associated with impacted teeth, such as 
■ third molar or canines. Multilocular cyst is a third kind 
ectodermal odontogenic cyst. This forms from adjacent 
th germs or pi-oliferation of epithelium. 

fhe other main group of cysts are those arising from the 
■iodontal membrane and are named according to their 
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location. Those at the apex of the tooth are termed periapical, 
while those located laterally are called lateral peridontal cysts. 
Their epithelium is derived from remnants of the sheath of 
Hertrvig. Frequently these cysts are preceded by chronic 
proliferative inflammation. If acute infection is present, then 
all the symptoms of an acute abscess are present in the clinical 
picture. Cysts are important because of their slowly expand¬ 
ing nature. Much bone destruction and loss of function of the 
jaws may occur unless they are recognized and treated 
adequately. 

Benign Tumors — As with cysts, benign tumors may also 
arise from developmental dental structures or from closely 
related peri-dental tissue. Classification may be complex. Only 
the more common types will be mentioned. 

Inflammatory hyperplasia may often be confused with 
tumors. These are sometimes termed epulis. There is a ten¬ 
dency to recur if the tissue and underlying cause is not re¬ 
moved. Hyperplasia of the gingiva occurs because of irri¬ 
tation of a flange of a denture, irritation by an overhanging 
filling, decayed teeth, or calculus beneath the gingiva. Hyper¬ 
plasia of a non-inflammatory nature may also occur in re¬ 
sponse to stimulation by certain drugs. This is most commonly 
seen in dilantin therapy for epilepsy. 

Fibromas develop in the gingival or interdental papilla. 
They also form from periosteum or periodontal tissue, and 
may be pendunculated or sessile. A fibroma may be seen at 
the maxillary tuberosity, and may be difficult to distinguish 
from malignancy when trauma has produced ulceration. Some 
fibromas show osteogenic activity, and may be extremely firm. 

Another benign tumor is the peripheral giant cell tumor, 
also termed an epulis. The classical type has a bluish red 
tinge, due to vascularity and deposit of hemosiderin in the 
tissue. It frequently forms between the teeth, causing a 
separation and sometimes invasion of the underlying bone. It 
occurs as both a sessile and pedunculated tumor. Rare cases 
have occurred where fibrosarcoma has developed. In preg¬ 
nancy similar tumors are found. It is believed these latter 
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occur because of hormonal stimulation during pregnancy. 
They usually recede after parturition. 

Among the most common benign osteogenic tumors are the 
torus palatinus and mandibularis. The palatal tumor is in the 
midline, and easily recognized. The mandibular tumors occur 
on the lingual surfaces of the mandible near the bicuspid teeth. 
They are usually smooth, very hard, and have been present for 
a long time. Often the patient is unaware of the mass in his 
mouth, until it has been called to his attention by his dentist 
or physician. These are considered to be hypertrophic bone or 
osteomas, and do not have to be removed unless they interfere 
with placement of a denture or other dental appliance. 

SUMMARY. 

Pain of dental origin, with some surgical considerations of 
interest to the otolaryngologist are discussed. Certain odonto¬ 
genic tumors are considered. 

It may be emphasized that the discussion presented is 
merely an introduction to that portion of medical science which 
the otolaryngologist finds necessary to evaluate and correlate 
with his own problems. 

1648 East Ave., Berwyn, Ill. 


UNIVERSITY OF ILLINOIS, COLLEGE OF MEDICINE. 

The next Laryngology and Bronchoesophagology Course to 
be given by the University of Illinois, College of Medicine, is 
scheduled for the period November 5 through November 17, 
1956. The course is under the direction of Dr. Paul H. Hol- 
inger. 

Interested registrants will please write directly to the De¬ 
partment of Otolaryngology, University of Illinois, College of 
Medicine, 1853 W. Polk Street, Chicago 12, Ill. 



STATISTICAL ANALYSIS OF THE STAPES 
MOBILIZATION PROCEDURE*. 


Charles E. Kinney, M.D., 
Cleveland, Ohio. 


When I started to put down on paper a comparison of the 
stapes mobilization procedure with the fenestration operation 
it was done in order that I might honestly and intelligently 
inform my patients as to what they might expect. It soon 
became apparent that I would have to call on some of my col- 
leag' cs for help, because my experience was quite limited. A 
qu nnaire on this procedure was sent to 14 men whom I 

c‘ mew were doing the procedure or whom I thought 

n doing it. At the outset, let me make mention why I 

.-.end a questionnaire to Dr. Sam Rosen. Everyone 
' at he was the one who revived this procedure and for 
lime in otological surgery really made it work. His 
(hi and results have been very adequately publicized. 
\e \ cry kind to me when I visited him year before last, 
,um l ucly thank him for stimulating my interest in this 
i i however, I wanted to find out what other persons 
. |n ith the procedure. 


)ne cd i ie remarkable things about this survey is that all 
ti e 11 questionnaires were returned. Three men said that 
} had not done the procedure as yet; therefore, the follow¬ 
ing analysis represents the combined work of these men: 

Richard J Bellucci, M.D.; Edward H. Campbell, M.D.; Eu¬ 
gene L. Derlacki, M.D.; E. P. Fowler, Jr., M.D.; Victor Good- 
hill, M.D.; Frederick Harbert, M.D.; Robert Henner, M.D.; 
Howard P. House, M.D.; Charles E. Kinney, M.D.; Clair 
j.f, Kos, M.D.; George Shambaugb, M.D.; Theodore E. 
Walsh, M.D. 


To these men, I give my thanks for their cooperation in this 

endeavor. 

before the University of Florida, Post Graduate Seminar in 
Otolaryngology, Miami Beach. Fla. Jan 21. 1956 

tenor's Note This ms received in The laryngoscope Office and accepted 
(n ? publication, February 15, 1356. 
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The first question had to do with the number of cases which 
each man had done. The total reported cases was 1117. The 
second question was "Irrespective of the type of case, what is 
the percentage of the whole total in which there was a suc¬ 
cessful audiometric improvement of hearing within the first 
three to four weeks?” No attempt was made to set up a uni¬ 
form standard of “successful improvement”. They were asked 
to use their own criteria, because each one of these men had 
been doing the fenestration operation for a relatively long 
time. The third question was the same as the second question, 
except that the post-operative time was over six months. In 
analyzing the answers to these two questions, it was felt that 
it would be more accui'ate to balance each man’s results against 
the number of cases that he reported; therefore, his percent¬ 
age answer was multiplied by the number of his cases. These 
two figures were then totaled and the total number of cases 
was divided into the total percentages. The final figures were: 

Successful three to four weeks—53 per cent. 

Successful more than six months—40 per cent. 

When one tries to obtain further ideas from these figures, 
particularly the added comments to these two questions by 
some of the men, there are two points that stand out: first, is 
that although the time consumed in doing this procedure is 
considerably shorter than the average time for fenestration 
operation the meticulousness required in order to obtain bet¬ 
ter results is of far greater importance than with the fenestra¬ 
tion. The second point is, that as one does more and more 
cases his percentage of successful results goes up. For in¬ 
stance, in House’s series of cases he reports that in his first 
25 per cent of cases he only had 35 per cent successful results; 
in his second 25 per cent of cases his successes were 50 per 
cent, and in his last 50 per cent of cases his successes were up 
to 60 per cent. The observations alone have been sufficient to 
encourage me to continue this work and try to improve upon 
my earlier results. 

The next question that I wanted some help on had to do 
with the idea that was created in the minds of the public by 
statements in newspaper and magazine articles to the effect 
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that if tile mobilization procedure did not work one could al¬ 
ways do the fenestration operation on that ear. 

It has always been my contention that the second most im¬ 
portant factor in obtaining a really good result from a fen¬ 
estration procedure was the maintenance of a completely intact 
and normally functioning ear drum. Of course the number 
one factor is the creation of the fenestra itself; therefore, I 
wondered whether the elevation of half of the drum by a mo¬ 
bilization procedure would leave a normal functioning drum 
after the incus has been removed and the head of the malleus 
clipped, as is done in the fenestration procedure. 

ii *his series of 1117 cases, there were 60 per cent unsuc- 
c< results after six months, or 670 cases that were poten- 
^es for a fenestration. There were reported 40 cases 
id a fenestration done on a previous unsuccessfully 
ed ear. This is only 5.9 per cent of the potential eases; 

. r of these 40 cases 33 were successful, which is an aver- 
ag 32 per cent, quite an admirable figure. When one tries 
i 7 some conclusions concerning this question he runs 

v oral unknowns. Of the 40 fenestrated ca.ie.t (5,9 per 
, - -'ie results were very good; but what about the 630 other 
pot- - ml cases (91.1 per cent) 7 It is safe to assume that all 
of tii- wanted better hearing or they would not have sub¬ 
jected hemselves to the original mobilization procedure. Some 
of tlier.. have not had sufficient time interval after the mobi¬ 
lization Some of them have not had a fenestration because 
of economic reasons; however, all the men felt that, except in 
the very rare case, the condition of the ear drum after a mo¬ 
bilization attempt would not be a contraindication to a future 
fenestration. The 82 per cent of successful fenestrations in 
those cases that had been previously operated would tend to 
support this view. 

The next question hod to do with the amount of the bony 
posterior canal wall that had to be removed in order to have 
adequate vision of the stapes. Here again it was felt that eat h 
surgeon’s answers should be balanced against the number of 
oases he had done. The results of this calculation reveal the 
following: 
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15 per cent required no bone to be removed from the poste¬ 
rior wall; 

79 per cent required 1 to 2 millimeters to be removed; 

6 per cent required more than 2 millimeters to be removed. 

The next question had to do with the necessity of operating 
table audiometry. Nine of the 12 men whose cases are reported 
in this series felt that some sort of operating table hearing 
testing was necessary. Five of these nine felt that it was 
absolutely necessary to use some method of electrical audi¬ 
ometry at the time of the operation rather than depend on his 
own voice testing. It is interesting to note here that these five 
men reported higher percentage of good results than the other 
seven men. 

Goodhill uses a standard commercial pure tone audiometer 
to do his operating table threshold testing. I think, but am 
not completely sure, that he uses only the frequencies of 500 
and 1000. He simply puts a sterile towel over the auricle each 
time he tests the patient's response. 

House has devised his own “Otometer,” which is a pure tone 
instrument more adaptable to use in the operating room than 
a commercial audiometer. House feels that pure tone testing 
on the operating table is more reliable than electrically con¬ 
trolled word testing. He also feels that the amount of operat¬ 
ing room improvement does not indicate the amount of im¬ 
provement in hearing that the patient may have a month later. 
This idea is not shared by the other men. 

Both Goodhill and House point out that in addition to an 
office pre-operative threshold for this particular ear, a pre¬ 
mobilization threshold must be established after the lower 
posterior part of the ear drum has been elevated and then re¬ 
turned to its normal position. This must be done each time one 
tests the hearing. The other three men who said operating 
table electrical audiometry was an absolute essential did not 
delineate the exact kind of testing that they employ; there¬ 
fore, it is apparent that one must do the stapes mobilization 
under local anesthesia, and that one’s vision and sense of 
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touch are not sufficient to evaluate the degree of mobilization 
that has been accomplished. 

My next question had to do with the most effective point to 
apply one’s force in order to mobilize the footplate of the 
stapes. It is interesting to note that all 12 men seemed to be 
in agreement that fracture of either one or both of the stape¬ 
dial crurae before the footplate is at least partially mobilized 
is still thebiggest stumbling block to the success of this opera¬ 
tion. Five of the 12 men reported that they used their first 
mobilizing force on the head of the stapes. Two men exert 
their initial force on the incus. 

Goodhil! advocates using a type of cement between the incus 
and the stapedial head if this joint should be dislocated in the 
original probing before one’s actual mobilizing force is ex¬ 
erted. The other five men use their original force on the neck 
of the stapes as originally advocated by Rosen. There was 
absolutely no agreement as to the direction in which this force 
should be initially applied, that is, whether it should be a push 
or a pull; however, there was complete agreement that it must 
be in the axis of the two crura and that the exact direction 
of this axis must be ascertained before the original force is 
applied. This is a dictum that was first pointed out by Rosen. 
What one does after there is either visual or palpable evidence 
that there has been a fracture of one or both crurae, and be¬ 
fore a hearing test shows that there has been some mobiliza¬ 
tion of the footplate, remains a big question. 

Kos and House report that they use a small pneumatic ham¬ 
mer to produce a series of blows to parts of the rim of the 
footplate in case there has been a fracture of a crura. Three 
of the other men in this series report that they are working 
with this technique. It is obvious that this is the ultimate in 
technical surgical perfection, although House reports that by 
following this method he is able to mobilize at least part of 
the footplate in 95 per cent of his cases at the present time. 
There is one positive conclusion that can be drawn from con¬ 
sideration of this item: namely, this operation is not the ten 
minute office procedure, which idea has been bantered about 
too much in both medical and public discussion. There was 
rather universal agreement that no one should attempt this 
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operation if they were not already fairly adept at doing the 
fenestration. 

My next questions were directed towards the matter of com¬ 
plications. There were reported 19 cases of temporary acute 
otitis media. This is somewhat under 2 per cent of the total, 
and is certainly a tribute to the technique employed. There 
were no reported cases of semi-permanent or chronic otitis 
media and no cases of facial paresis or facial paralysis. There 
were three cases of progressive perception loss of hearing 
after this procedure which was assumed to have been caused 
by a hemorrhage into the perilymph. This is an insignificant 
number, but it can happen. 

At this point in my questionnaire, I interposed a purely 
philosophical question: “Do you think that this operation will 
subsequently replace the fenestration operation?" Twelve an¬ 
swered “no” to this question, most of them emphasized in one 
manner or other; however, five of the 12 men said that they 
recommended that mobilization be tried first in all cases suit¬ 
able for fenestration. There was rather complete agreement 
that mobilization had priority over fenestration in certain in¬ 
stances, such as economic reasons, cases that had a fair amount 
of perception loss but still a fairly good cochlear reserve, el¬ 
derly patients or those with other constitutional diseases, and 
in cases that have had a fenestration in the other ear. 

SUMMARY. 

1. The complete cooperation and frankness of the surgeons 
that answered this questionnaire is something unique in medi¬ 
cal annals. 

2. 1117 cases of stapes mobilization are reported. 

3. The immediate postoperative successful results were 53 
per cent and the long range successful results were 40 per cent. 

U. There is good reason to believe that some additional re¬ 
finements in the technique of the actual mobilization will be 
developed which will certainly increase the chances of any one 
person obtaining a successful result. 



KINNEY: STAPES MOBILIZATION. 


1345 


5. Operating table hearing testing is a must, and this should 
be done audiometrically. 

6. While the technique required to do this operation is more 
delicate than that required to do a fenestration, the time con¬ 
sumed is shorter, and certainly the post-operative care of the 
patient is reduced considerably. 

10515 Carnegie Avenue. 


SIXTH INTERNATIONAL CONGRESS OF 
OTOLARYNGOLOGY. 

Washington, D. C., May 5-10, 1957. 

The Officers and the Organizing Committee of the Sixth 
International Congress of Otolaryngology cordially invite you 
to attend the Congress which will be held in Washington, 
D. C., U. S. A., May 5 through 10,1957. 

REGISTRATION AND OPENING. 

Any qualified physician may become a Member of the Con¬ 
gress by paying a registration fee of $25.00, IT. S. A. Non¬ 
medical personnel may register as Associate Members for a 
fee of $10.00, U. S. A. The registration fee includes the priv¬ 
ilege of attending all official meetings of the Congress except 
the banquet for which an additional charge will be made. 
Those planning to attend the Congress should complete Form 
A and return it to the General Secretary. 



IDENTIFICATION OF HEARING LOSS BY 
THE CLASSROOM TEACHER. 

Frank Kodman, Jr., Ph.D., 

Lexington, Ky. 

The purpose of this investigation is to compare audiometric 
findings with teacher identifications of hearing loss to deter¬ 
mine the accuracy of the latter method. Estimates of the inci¬ 
dence of mild-to-severe hearing losses in elementary school 
children based on studies by Curry, 1 Goldman 3 and Newhai’t 5 
would be on the order of 10 to 25 per cent. Ai’bitrarily, mild 
losses may constitute audiometric thresholds 15 to 25 db at 
one or more frequencies in either ear. One would expect most 
of these losses to be conductive and worthy of medical atten¬ 
tion from the standpoint of health and hearing conservation. 

The teachers were asked to identify heai'ing losses 15 db or 
greater for the reasons cited above. Admittedly, the identifica¬ 
tion situation is unfair to both the teachers and the pupils; 
nevertheless, the classroom teacher is often expected to detect 
pupils whose auditory sensitivity is suspect. In a similar 
study, Curry 1 found that approximately one of four individuals 
referred for examination were found to have a loss of 30 db 
or greater at one or more frequencies in either ear. 

PROCEDURE. 

The general plan was to compare the percentage of teacher 
identifications of hearing loss with a valid criterion; namely, 
audiometric thresholds. Prior to the testing, each teacher was 
instructed to evaluate his pupils as having normal hearing or 
a mild-to-severe hearing loss. Each pupil was then given an 
individual audiometric screening test at 10 db at the octave 
frequencies 125-8,000 cycles and referred for pure tone thresh¬ 
old measurements if he failed to respond at one or more fre¬ 
quencies in either ear. The specific details of this procedure 
are to be found in an unpublished thesis by Goldman. 3 Com- 


Editor's Note: This ms. received in The Laryngoscope Office and accepted 
for publication, March 14, 1956. 
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panso'i data were collected on 665 elementary school children 
from . 'otal sample of 709 children. 

RESULTS. 

On the basis of the audiometrie findings, the pupils were 
classified into two groups: those with normal hearing, and 
those with losses 15 db or greater. The teachers selected 53 out 
of the 665 for audiometric evaluation. In other words, they 
felt that these had hearing losses. Of the total number tested, 


AUDIOMETRIC TE5T 



% HEARING 
LOSS CASES 

. 

'A SHOWING 

NO LOSS 

% HEARING ■ 
LOSS CASES 

3 

b 

5 

% SHOWING 

NO LOSS 

G 

1C 

d 

76 


Pig, 1 Tetrachorlc table. 


540 had normal thresholds. The teachers erroneously classified 
33 of these as hearing loss cases. Of the 125 comprising the 
hearing loss group, 20 were correctly identified by the teach¬ 
ers. This would mean that the teachers identified approxi¬ 
mately one out of six hearing loss cases. 

For purposes of discussion, the data from the two methods 
are shown below in a tetrachoric table in a manner suggested 
by Newby* (see Fig. 1). 

Quadrant a shows the percentage of agreement between the 
two methods in relation to the correct identification of the 
hearing loss cases. Quadrant d shows the percentage of agree¬ 
ment as to the normal hearing cases. Quadrant 6 shows the 
percentage of cases with normal hearing who were referred 
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by the teachers for examination. Quadrant c shows the per¬ 
centage of hearing loss cases not identified by the teachers. 
To summarize, three per cent of the hearing loss cases were 
correctly identified by both methods. Five per cent were re¬ 
ferred for examination but were found to have normal hear¬ 
ing. Sixteen per cent of the hearing loss eases wei’e missed by 
the teachers. Seventy-six per cent were correctly identified by 
both methods as having no loss. For all practical purposes, 
the values in cells a, b and c show that teacher referrals leave 
much to be desired as a method of identifying hearing loss 
cases. 

The next question raised is whether or not the teachers did 
better than chance. The teachers labeled 53 pupils as hearing 
loss cases. Of this group 33 were found to have normal hear¬ 
ing. Audiometric examination showed a total of 540 normals 
and 125 with a hearing loss. Chi square was computed and 
found to be 13.53, which is significant beyond the .01 level for 
one degree of freedom. Thus we can reject the null hypothesis 
of the differences being attributable to chance. 

Examination of the audiometric results showed that the 
mean loss of those in the hearing loss group not identified by 
the teachers exceeded the mean loss in the identified hearing 
loss group by 15 db; furthermore, the six most severe hearing 
loss subjects were not identified by the teachers. 

DISCUSSION. 

The results of this study tend to support the findings of 
Curry, who reported that approximately one out of four hear¬ 
ing loss cases were correctly identified by the classroom teach¬ 
ers. In the present study approximately one out of six were 
correctly identified. The difference may stem from the cri¬ 
terion of hearing loss used in the present study. Since the 
teachers failed to detect five out of six of the hearing loss 
cases, it is interesting to speculate on some of the factors which 
may be affecting the judgments. Pupils exhibiting poor learn¬ 
ing ability, inattention, asocial behavior, poor visual acuity, 
speech defects or frequent colds may be labeled as hearing 
loss cases. In a few instances, speech reception would be im¬ 
paired sufficiently to furnish a reliable cue for identifying the 
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heaving loss pupil. It would seem that the teachers, although 
performing better than chance, were basing the majority of 
their judgments on factors other than hearing loss. Hearing 
losses of the conductive type should produce variable sensi¬ 
tivity as a function of time. This factor would serve to alter 
the composition of the hearing loss group so that a given pupil 
may have a loss at one time and be within normal limits at a 
later period, or vice versa. 

It should be interesting to compare parent identification of 
hearing loss with those of teacher identifications. This needs 
further study. One might hypothesize that the parents would 
outscore the teachers as detectors of hearing loss. 

SUMMARY. 

Teacher identification of mild-to-severe hearing losses was 
found to be better than chance but, nevertheless, inefficient 
when compared to audiometrie findings. In addition to detect¬ 
ing a low percentage of hearing loss cases this method fails 
adequately to recognize normal hearing. Based on these find¬ 
ings and those of Curry, it is recommended that audiometric 
examination and not teacher identification be used to detect 
hearing losses in school children. 
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by the teachers for examination. Quadrant c shows the per¬ 
centage of hearing loss cases not identified by the teachers. 
To summarize, three per cent of the hearing loss cases were 
correctly identified by both methods. Five per cent were re¬ 
ferred for examination but were found to have normal hear¬ 
ing. Sixteen per cent of the hearing loss cases were missed by 
the teachers. Seventy-six per cent were correctly identified by 
both methods as having no loss. For all practical purposes, 
the values in cells a, b and c show that teacher referrals leave 
much to be desired as a method of identifying hearing loss 
cases. 

The next question raised is whether or not the teachers did 
better than chance. The teachers labeled 53 pupils as hearing 
loss cases. Of this group 33 were found to have normal hear¬ 
ing. Audiometric examination showed a total of 540 normals 
and 125 with a hearing loss. Chi square was computed and 
found to be 13.53, which is significant beyond the .01 level for 
one degree of freedom. Thus we can reject the null hypothesis 
of the differences being attributable to chance. 

Examination of the audiometric results showed that the 
mean loss of those in the hearing loss group not identified by 
the teachers exceeded the mean loss in the identified hearing 
loss group by 15 db; furthermore, the six most severe hearing 
loss subjects were not identified by the teachers. 

DISCUSSION. 

The results of this study tend to support the findings of 
Curry, who reported that approximately one out of four hear¬ 
ing loss cases were correctly identified by the classroom teach¬ 
ers. In the present study approximately one out of six were 
correctly identified. The difference may stem from the cri¬ 
terion of hearing loss used in the present study. Since the 
teachers failed to detect five out of six of the hearing loss 
cases, it is interesting to speculate on some of the factoi’s which 
may be affecting the judgments. Pupils exhibiting poor learn¬ 
ing ability, inattention, asocial behavior, poor visual acuity, 
speech defects or frequent colds may be labeled as hearing 
loss cases. In a few instances, speech reception would be im¬ 
paired sufficiently to furnish a reliable cue for identifying the 
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hearing loss pupil. It would scorn that the teachers, although 
performing better than chance, were basing the majority of 
their judgments on factors other than hearing loss. Hearing 
losses of the conductive type should produce variable sensi¬ 
tivity as a function of time This factor would serve to alter 
the composition of the heating loss group so that a given pupil 
may have a loss at one turn and be within normal limits at a 
later period, or vice versa. 

It should be interesting to compare parent identification of 
hearing loss with those of teacher identifications. This needs 
further study. One might hj pothesize that the parents would 
outscore the teachers as detectors of hearing loss. 

SUMMARY. 

Teacher identification of mild-to-severe hearing losses was 
found to be better than chance but, nevertheless, inefficient 
when compared to audiometric findings. In addition to detect¬ 
ing a low percentage of hearing loss cases this method fails 
adequately to recognize normal hearing. Based on these find¬ 
ings and those of Curry, it is recommended that audiometric 
examination and not teacher identification be used to detect 
hearing losses in school children. 
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HUMIDITY, A PROBLEM IN AIR CONDITIONING. 

Arthur W. Proetz, M.D., 

St. Louis, Mo. 

To provide adequate relative humidity in the dwelling or 
office, to satisfy the needs of the nasal mucosa, is a problem 
that is not easily solved. With the optimum being between 
40 and 45 per cent, one finds that central heating usually 
depresses the humidity to a point at which the mucous blanket 
becomes scanty and viscid, and ciliary action is slowed down. 
Figures assembled by Proetz from 19 cities during the month 
of January reveal an average outdoor humidity of 70 per cent 
and indoor humidity of 23 per cent. Even though the humidity 
can be raised to the necessary level within 30 minutes to 
two-and-a-half hours, depending on the apparatus employed, 
it would soon fall rapidly, due to losses through open doors, 
window cracks and even the walls themselves; consequently, 
the humidifying agent has to be kept going. Pans of water 
on the table or radiator are worthless. Commercial steam or 
cold vaporizers are somewhat better but not so effective as a 
teakettle on a gas flame. 

As to humidity indicators, the sling psychrometer has been 
found to be the most reliable. 
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Central furnace type humidifiers have certain drawbacks 
arising from the dust which is scattered throughout the house. 
Unless means can be found for filtering the water this type of 
vaporizer leaves something to be desired. 


DISCUSSION. 

Dr. Lawrence R. Boies commented on the amount of valuable data 
assembled by Dr. Proetz on a very important subject. Although a prac¬ 
tical solution of the problem of humidity control is still unavailable, it is 
comforting* to know that the effort will continue to be made. Raising* the 
humidity for therapeutic purposes has been satisfactorily accomplished in 
the management of acute laryngotracheitis in children. Dr. Boies has 
also found it practical to employ a humidifier in the postoperative care of 
patients whose nasal passages have been packed for a period following 
surgery; thus it is shown that humidity can be controlled in restricted 
areas m the care of the sick. If this could be extended satisfactorily to 
the home and the environment where people work, much would be 
accomplished in the prevention of the common cold and respiratory 
affections. 

Dr. Edwin N. Broyles called attention to the plight of laryngectomy 
patients who suffer from dried mucus and crusting in the trachea during 
the winter months only. This proves the point brought out by Dr. Proetz 
as to the necessity of maintaining adequate humidity in the environment. 

Dr. Thomas C. Galloway mentioned that low humidity in the Rocky 
Mountain area is well tolerated, whereas in the Middle West the same 
degree of humidity in the home is unhealthy. The explanation for this 
phenomenon may be in the dust factor which is present in the dry house. 
He inquired as to whether Dr. Proetz had an opinion on this point. 

Dr. Proetz, in closing, offered as his explanation of the point brought 
up by Dr. Galloway that the distribution of pathogenic bacteria in the 
higher altitudes is much lower than lower down, and cited Grenfel's 
expeditions into Labrador, where there were no colds among the natives 
during the season when no ships arrived. Promptly, however, after these 
newcomers were landed, a severe epidemic of colds broke out among the 
natives with a number of deaths due, in all probability, to their inability 
to handle the bacterial invaders. 

Dr. Proetz mentioned a very simple indication of too low humidity in 
a room, namely, the drawing of sparks when contacting objects. 


HISTAMINE-RELEASING DRUGS. 

F. C. McIntosh, M.D. (By Invitation). 

The human body contains approximately 300 mgm. of 
histamine concentrated mostly in mast cells along with hep¬ 
arin. Its action is threefold coni? "on of smooth 

muscle, increased eda-nd '1. h 
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permeability. A wide variety of drugs is listed, which are to 
greater or less degree histamine liberators. These include 
quaternary salts, morphine and other alkaloids, chemothera¬ 
peutic agents, circulatory drugs, sympathomimetic drugs, pro¬ 
tein hydrolysates, basic amino acids and others. They seem 
to act through their affinity for the heparin stored within 
the mast cells. When a sufficient concentration has been 
reached the histamine-containing granules in the cells are 
lysed. 

The relationship between the allergic or anaphylactic re¬ 
lease of histamine and the release of histamine by drugs is a 
matter that has as yet not been satisfactorily explained. The 
author speculates that in the allergic reactions the antigen- 
antibody reaction may trigger some enzymic reaction leading 
to the formation of basic or polypeptide histamine liberators. 
“It is conceivable that by the local application of a histamine 
liberator a sensitized tissue could be depleted of its histamine 
stores for a long period, for instance the season of a particu¬ 
lar pollen; the antigen-antibody reaction to the allergen could 
then still take place but would have fewer unpleasant con¬ 
sequences. The sudden unloading of the histamine depots 
would produce a severe reaction, but this could presumably 
be controlled with antihistamines and adrenalin.” 

The investigations conducted by the author and others are 
doing much to explain untoward reactions to certain drugs, 
and point a way to avoid or overcome them. 

DISCUSSION. 

Dr. Aubrey G. Rawlins reviewed the facts about histamine, its locale 
within the body and its physiologic action. One striking characteristic 
of histamine is its potentiality as a powerful endogenous agent capable of 
producing drastic physiologic and pathologic effects, yet under ordi¬ 
nary circumstances devoid of physiologic significance. Dr. Rawlins 
commented on the versatility of the mast cell and the various functions 
attributed to it by physiologists, such as its response to stress, its role 
in the production of ground substance of the connective tissue, its 
heparin-ilke polysaccharide which may act as an inhibitor of hyaluroni- 
dase, and now the storage and release of histamine as described by the 
essayist. 

He submitted the question as to whether antihistamine drugs act as 
anti-hyaluronidase factors and whether hyaluronidase as well as hista¬ 
mine is liberated in cell damage, and plays an active part in inflamma¬ 
tion; also, will hyaluronidase liberate histamine? 



AMER. LARYNGOL. ASSOC. 


1353 


Dz - . Sara E, Roberts inquired as to whether there is any 
synergistic action between heparin and histamine when given 
concurrently by intravenous infusion or are they antagonistic? 

Dr. McIntosh replied to Dr-. Rawlins' question to the effect 
that he knew of no evidence either for or against the activa¬ 
tion of hyaluronidase in mast cell disintegration. In general 
mast cells do not survive very long in any real inflammation, 
although in mild chronic injuries they tend to increase in 
numbers. Histamine release is not of any importance in the 
maintenance of inflammation, because this release occurs 
explosively if at all, and it takes a long time for the histamine 
to be put back in the tissues. The duration of action of re¬ 
leased histamine is so extremely short that the whole thing 
is over and done with in hours at the most, and cannot happen 
again for a long time. 

It is possible that hyaluronidase is activated as a result of 
mast cell disintegration and is a subject worthy of further 
investigation. 

As to Dr. Roberts’ question, there is no appreciable synerg¬ 
ism or antagonism between histamine and heparin; however, 
the histamine liberators form an insoluble complex with hep¬ 
arin, and heparin is a moderately active antagonist to the his¬ 
tamine liberators. It would be desirable if one could find a 
heparin analogue that might be more effective in this respect 
and still not have too much effect on blood clotting. Thus far 
such an ideal compound has not been evolved. 


OTOLARYNGOLOGIC ASPECTS 
OF HYPOMETABOLISM. 

Jerome A. Hilger, M.D., 

St. Paul, Minn. 

Hypothyroidism in various degrees may be the basic etio- 
logic factor in a wide variety of otolaryngologic conditions. 
The following are a few in which thyroid therapy has proven 
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1 as demonstrated in typical cases cited: Chronic 
t'd edema, post-thyroidectomy paresis and edema, 
aasal obstruction with discharge,, tubal catarrh, re- 
erous otitis media, mucoproteinous edema of pharyn- 
ues, vascular head pains, and endolymphatic dis- 
The diagnosis is reached through a careful history 
er laboratory investigation. Since the BMR test is 
y& reliable, it has been found that the radioactive 
(take is more dependable. Values of 5 per cent and 
•e definite indications of hypothyroidism. Where 
the most accurate test is the determination of the 
otein-bound iodine. 

isis is laid on the importance of bearing in mind the 
y of thyroid deficiency in many of our otolaryngologic 
s where multiplicity of symptoms and chronicity 
tance to routine therapeutic procedures are dominant 


DISCUSSION. 

ncis W. Davison supported Dr. Hilger's thesis by citing three 
cases. One patient demonstrated the fact that hypothyroid 
in be quite thin. In this case, hoarseness, nasal obstruction 
ition deafness were all due to low metabolism. The PBI was 
as against a normal of 5.3. Two grains of thyroid extract 
ght relief in about three weeks. In another case hearing 
iue to middle ear effusion, yielded to thyroid therapy despite 
rat the BMR was only —6. 

patient who was obese also had recurring hearing loss due 
ear effusion. This patient was followed for 12 years and 
ffered a recurrence of the ear complaint when she discon- 
thyroid. 

ison also noted that subthyroid patients usually like a room 
jerheated. 

is F. Morrison called attention to the semantic aspect of this 
ice there is a difference between hypothyroidism and hypo- 
i. It is erroneous to assume that normal limits are betwep 
+10. This was proven in an experience with patients who 
italized for five days with BMR of —4 or —3, but who after 
ys showed —23 to —35. Dr. Morrison is opposed to the em- 
’ription of supplemental thyroid therapy and warns against 
ce without suitable laboratory guidance, 

:d Dr. Hilger why the serum cholesterol determination was 
ined. 

res M. Robb suggested that thyroid therapy be under the 
-i oi the otolaryngologist rather than the internist, since the 
in a better position to evaluate the status of the auditory 
as well as the nasal passages and the larynx. 


AMER. LARYNGOL. ASSOC. 


1355 


Dr, Hilger, in closing the discussion, pointed out that these patients 
are not putty-faced individuals as a rule. The PBI determination is a 
satisfactory guide to therapy, and should be followed because there is 
no dogmatic rule governing the optimum dose for each individual. 

He agreed with Dr, Morrison that the BMR is' inadequate and mis¬ 
leading, and frequently poorly done. If facilities are not available for 
a PBI determination it is a simple matter to send a specimen of the 
patient’s blood plasma to any number of well-equipped laboratories and 
obtain a reading in a matter of a few days. / 

The matter of serum cholesterol determination was purposely omitted 
because it is only additive information, and the day was too nice to be 
spent in superfluities! It is merely a confirmatory test to the BMR and 
if reported normal leaves one unconvinced. 

Dr. Hilger appreciated Dr. Robb’s suggestion that the paper be read. 
In this instance one could come abreast in a short time of what took 
him much longer to assemble. The endocrine system is amazingly 
important in our field, much more so than in internal medicine. Oto¬ 
laryngologists have the opportunity of making the primary diagnosis 
more frequently than in any other branch of medicine. 

The point brought up by Dr. Morrison relative to the distinction be¬ 
tween hypothyroidism and hypometabolism is well taken. He deliber¬ 
ately chose the title of hypometabolism and attempted to show that 
there is a hypothyroid hypometabolism or a thyrotic hypometabolism, 
but also a hypopituitary and a hypothalamic hypometabolism, as well 
as the hypothyroid type. Hypometabolism may be related to hypo¬ 
thyroidism, but all hypometabolism is not due primarily to hypothy¬ 
roidism. 


FUNCTIONAL DISEASES OF THE NOSE. 

Stewart Nash, M.D., 

Rochester, N. Y. 


UNUSUAL VIRUS DISEASES IN OTOLARYNGOLOGY. 

P. E. Ireland, M.D., 

and 

T. J. Moloney, M.D., 

Toronto, Can. 

Virus disease seems to be on the increase and presents a 
wide variety of manifestations, a number of which are classi¬ 
fied by the authors. More in detail and relating particularly 
to the field of otolaryngology are APC viruses, cat scratch 
fever and atypical pneumonias. The adenoidal-pharyngeal- 
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conjunctival virus was found to be mildly epidemic. In a 
Toronto epidemic apparently originating and being spread 
from swimming pools, a virus was recovered in several cases 
which was grown in tissue cultures of monkey-kidney epithel¬ 
ium or “Hela” cells. 

Several cases of cat scratch fever were described, and 
emphasis was laid on differentiating the condition from mono¬ 
nucleosis, tuberculosis, Hodgkins’ disease, tularemia, rheu¬ 
matic fever, etc. The cat scratch skin test, which is done by 
injecting .1 cc of an antigen of known potency intradermally 
and noting the reaction after 48 hours, a positive reaction 
being the appearance of at least 5 mm. in diameter with an 
erythema of at least 10 mm. in diameter. The clinical course 
of the disease is described and typical cases cited. 

The authors found an increased incidence of atypical pneu¬ 
monias in areas where poultry raising was a prominent in¬ 
dustry. Pigeons and turkeys were very abundant in a certain 
five-mile radius where these virus pneumonias were preva¬ 
lent. It is hoped that further studies may identify the virus 
in turkeys and prove its transmission to humans. 


THE VIRUS THEORY OF NASAL POLYP ETIOLOGY 
AND ITS PRACTICAL APPLICATIONS. 

Francis L. Weille, M.D., 
and 

Robert S. Gohd, Ph. D., 

Boston, Mass. 

In an attempt to prove that a virus is responsible for the 
development and recurrence of nasal polypi, Weille and Gohn 
conducted a number of experiments in which polypi fluid was 
injected into the allantoic fluid of the chick embryo. This 
was found to result in increased proteins in the fluid. Pas¬ 
sage of this fluid through succesive chick embryos produced 
the same changes through five successive passages, although 
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a diminution in the virulence was noted beyond that point. 
This would seem to support the thesis that the infective agent 
was transmissible; however, in order to fulfil the last of 
Koch’s postulates, namely to reproduce the disease in sus¬ 
ceptible animals, attempts were made to produce gross or 
microscopic tissue changes in the nasal mucosa of experi¬ 
mental animals, all of which failed; however, the presence 
of a specific antibody concentration in the serum of polyposis 
cases and its absence in controls might be considered legiti¬ 
mate and important evidence. Studies will continue along 
the lines of devising a serological test to prove its existence. 

The theory of virus etiology in polyposis, if fully proven, 
could well explain many of the manifestations of polyp 
growth, recurrence and frequent disappearance following 
diathermy to the stumps suggesting destruction of the intra¬ 
cellular viral agent. 


DISCUSSION. 

Dr. Lewis F. Morrison found that the common ground for discussing 
these two papers lay in the term “virus.” He noted that no mention 
was made of the possible role of a virus in the etiology of laryngeal 
papillomata. He could not quite agree with Dr. Ireland about our 
present knowledge of viruses, which even in the opinion of virologists 
is quite meager. The points brought out with reference to the role of 
a virus in upper respiratory affections, adenoidal, conjunctivo-adenoidal, 
and the probable etiologic connection with the swimming pool are well 
taken. 

Concerning the intradermal antigen test, there is a possibility always 
that the virus may not be sufficiently attenuated. Possibly the essayist 
may have more to say on this point. 

The matter of turkey droppings as a contaminent in an area with a 
high incidence of atypical pneumonia seems to be a very practical con- . 
sideration. 

As to Dr. Weille's theory, it sounds convincing but perhaps only be¬ 
cause nobody is in a position to refute it intelligently. Dr, Morrison 
felt that he could not quite divorce himself from the conviction that the 
allergic factors are more important than the virus. Since polyps are 
found in the mucosa of other organs than the nose, it would appear 
difficult to apply Dr. Wexile’s theory widely enough to cover all situa¬ 
tions. As to the disappearance of polyps following post-excision dia¬ 
thermy’s being due to heat killing the virus, it must be remembered that 
any tissue insult may be a factor in remission. 

Fundamentally, Dr. Wei lie’s work is most commendable. It is re¬ 
grettable, however, that he was not rewarded by the discovery of a 
specific virus that could be readily identified. 

He asked Dr. Weille whether the > allantoic fluid had heen centrifuged 
and examined under the electron microscope for the possible indentifica- 
tion of a virus. 
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Dr. Morrison called attention to the analogy between laryngeal papil¬ 
loma and rabbit papilloma, in which a large virus was identified which 
is sensitive to tetracyclaine and terramycin. 

Dr. Ireland replied to Dr. Morrison’s query bearing on the potency 
of the antigen used in the skin test. The antigens are made from mate¬ 
rial taken from the so-called postule and, since the virulence is variable, 
it is better to take material from several lesions. As for turkey dis¬ 
ease, he admitted that efforts at control were disappointing because of 
lack of co-operation on the part of the large packing companies in 
control. 

Dr. Ireland paid tribute to his associate in the presentation, Dr. Ter¬ 
ence Maloney, who did a great deal of the work in its presentation. 

Dr. Weille stated that in the staff meetings at the Massachusetts 
Eye and Ear Infirmary, the privilege of becoming as violent as one 
pleased was accorded to all. It can, therefore, work both ways. Con¬ 
cerning Dr. Morrison’s comment relative to the cause and effect of 
diathermy in the polyp cases, he failed to offer any alternative explana¬ 
tion to the one submitted by himself. 

As regards allergy in relation to the etiology of polyps, rather than 
a virus, there are many people who do not believe that allergy has 
anything to do with polyps. It is true that the majority do believe in 
this relationship, but is it not possible that the allergy creates the basic 
immunologic response to the virus in the same way as hemolytic strep¬ 
tococci? Vaccines are still in vogue at certain centers, and there are 
those who are convinced that the immunologic responses to viruses are 
similar to those of the ordinary bacteria. 

As to the use of the electron microscope, Dr. Weille’s virologist has 
one available whenever he feels that it is necessary; however, up to the 
present he has not deemed it essential. 

Mention was made of skin tests. These were tried, but without results. 
Since it is assumed that the antibody is the reagent resident in the skin 
mass, it is possible that a more thorough investigation along the line of 
the alphibetical APC. notation by Hubner and other workers might 
evolve a dependable serologic test; also if a few volunteers could be 
found it might be possible to produce polypi in the nose experimentally. 


MANAGEMENT OF NON-MALIGNANT GROWTHS 
IN THE MAXILLARY SINUS. 

0. E. Van Alyea, M.D., 

Chicago, Ill. 

Polypi and cysts are the most common non-malignant 
growths found in the antrum. The former develop most 
often in the vicinity of the ostium as a result of irritation, 
which may be an allergy or a pathogen from infection. They 
may grow into the sinus cavity or out of it through the ostium, 
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appearing in the middle meatus or even growing backward 
into the clioana. 

Cysts may be either the simple mucous type or may origin¬ 
ate from the dental appendanges in the foim of radicular or 
follicular cysts. Frequently they aie symptomless but at 
times may be responsible for local numbness, nasal congestion 
and frontal headaches. 

Diagnosis in all cases can readily be made through the use 
of contrast media with X-rays. Most cysts are found in the 
floor of the antrum or the lateral walls, and are usually 
smooth and almost spherical in outline. Polypi, on the other 
hand, are more irregular in outline and most common along 
the vaso-antral wall. If they cannot be controlled by anti- 
all igic therapy they should be removed via a sublabial ap- 
pi mh. The antrum mucosa is in most cases left undisturbed. 

Cjsts may at times be eradicated through an intranasal 
anti ostomy, although in many instances it is necessary to 
lesoit to the Caldwell Luc operation because of their loca¬ 
tion and size. 


DISCUSSION. 

Dr. Robert Goodale emphasized the point that cysts of the antrum 
are not to be ignored or minimized, particularly if the patient has 
symptoms referable to the one side He cited a case of uveitis which 
failed to respond to therapy until an apparently simple cyst of the 
antrum was removed, revealing pus and a predominantly pneumococcus 
infection. Too much reliance should not be placed on the antibiotics 
when infection is present along with a cyst. 

Polypi and cysts are common findings Dr. Goodale favors the re* 
moval of polypi developing within the antrum via the canine approach. 
It is not necessary to remove the mucosa entirely. The surgery should 
be limited to the presenting pathology. Additional drainage through 
an inferior meatus opening is not always necessary. He agrees with 
Dr. Van Alyea that the possibility of malignancy m all these cases 
should never be overlooked All material removed should be sent to 
the pathologist. 

Dr Lewis F Morrison inquired as to the presence of organisms in the 
cysts. Previous reports on this item have been contradictory. 

Dr. Robert S. Pnest wanted to know whether Dr. Van Alyea feels 
that surgical exploration is indicated in all cases of cysts. He has had 
the experience of passing up some of these benign growths only to 
have the patient return complaining of pain, and subsequent biopsy 
revealed mixed tumor. 

Dr. Van Alyea replied to Dr. Morrison’s query by stating that cul¬ 
tures have been done routinely, but that he had no significant report to 
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offer; besides, in many cases the cyst was opened via the intranasal 
route, often merely as a result of antrum irrigation. 


EXPERIMENTAL TREATMENT OF RECURRENT 
CARCINOMA OF THE NASOPHARYNX WITH 
ELECTRODESSICATION, RADIOACTIVE 
COBALT AND X-RAY RADIATION. 

Francis A. Sooy, M. D., 

San Francisco, Calif. 

Six cases of recurring inoperable carcinoma of the naso¬ 
pharynx previously unsuccessfully treated with irradiation 
were reported by Dr. Sooy. These were treated by electro- 
dessication and local intranasal radiation with radioactive 
cobalt. The greater part of the septum was removed to af¬ 
ford more space for the transnasal manipulations. Three of 
the patients were alive and free from signs of recurrence 
more than six years following therapy. Subsequently ten 
additional cases were similarly treated, with five of them sur¬ 
viving for periods of from six months to four years. 

Cases showing clinical or X-ray evidence of extension into 
the base of the skull were excluded. 

The electrodessication was carried out with caution, lest 
excessive heat cause damage to the pituitary and optic nei’ves. 

The radioactive cobalt was applied at 1 cm. distance from 
the area, via a Foley urethral catheter, the bag being dis¬ 
tended with radio-opaque solution to permit accurate place¬ 
ment of the cobalt. The dosage administered was 4000 to 
6000 r. 

Although considerable dryness was observed, there was 
very little crusting after the initial slough and sequestra had 
been removed. 

DISCUSSION. 

Dr. Harry P. Schenck felt that this presentation teaches us not to 
be too pessimistic about some of these malignancies. He has always 
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felt that electrocoagulation was not employed widely enough in oto- 
laryngological practice. One reason may be the fact that local anes¬ 
thesia often limits the extent and degree of the coagulation as com¬ 
pared to the freedom afforded under general anesthesia. 

Concerning the freedom from crusting following removal of the 
septum reported by the author, Dr. Schenck feels that there must be 
some difference in the influence of climate, because the cases he has 
seen m Philadelphia manifest marked crusting for months. 

The low incidence of metastases in the cases reported is rather strik¬ 
ing m view of the size of the primary lesions In his cases, he has not 
been so fortunate. 

The advantage of the technique described is obvious since it affords 
a wide approach to all the affected area. 

In this connection, Dr. Schenck suggested that this procedure need 
not be restricted to carcinoma alone He had had a good result m an 
extensive chordoma with destruction of the sella turcica by wide elec¬ 
trocoagulation applied through both sides of the nose as well as be¬ 
hind the palate He did not destroy the septum. 

Dr Thomas C. Galloway has for many yeaTS been enthusiastic about 
the Use of electrocoagulation. 

It is important to know something about the character of the tumor, 
many of them being lympho epitheliomas or transitional cell carcinomas, 
both very malignant with early involvement of the glands He noticed 
that the authors used X-ray therapy in some of these cases and won¬ 
dered how much of the good result might be attributed to this medium 
rather than the cobalt. Removing the septum to afford an approach 
to the tumor impressed him like Lamb’s story about the Chinaman who 
burned a house down when he wanted a roast pig. 

He had found it practical to use Dr. Mosher’s old incision, modified 
by a trapdoor through which the carcinoma involving the frontals, an- 
trums and sphenoids could be completely visualized and destroyed; also 
at times it is just as feasible to approach the area via a transpalatal 
incision. 

It was his impression that tumors arising from the septum were 
usually of the squamous cell type, being less malignant ana more ef¬ 
fectively destroyed by a less mutilating procedure. 

The outlook for the mote malignant types is not so dark as previously 
considered He has had the good fortune of seeing some of these cases 
cured in recent years and considers the combined use of electrosurgery 
and radiation as being responsible He assumes that the essayists were 
using the bitermmal electrodes which penetrate more deeply than the 
superficial dessicatmg current. 

Dr. Sooy replied that their dessicatmg unit is adjusted to achieve a 
slough of about 7 cm of bone and mucosa 

The transpalatal approach was considered but rejected m favor of 
the one described, because they wanted to preserve a wide aperture for 
inspection of the site in the postoperative period. 

In addition to the symptoms of nasal obstruction and bleeding and 
cervical metastases, they frequently found early indication of the growth 
m the ear symptoms such as unresolved serous otitis media. In three 
cases a prophylactic biopsy in Rosenmuller’s fossa yielded positive evi¬ 
dence of lymphadenoma. 
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CILIARY STREAMING THROUGH THE LARYNX AND 
DISTRIBUTION OF LARYNGEAL EPITHELIUM. 

A.C. Hilding, M.D., 

Duluth, Minn. 


Studies were made on the distribution of squamous and 
ciliated epithelium in five human larynges removed at autopsy 
and in a number of recently killed calves. The results cor¬ 
responded to the generally accepted pattern except that above 
the vocal cords the squamous epithelium is apt to occur in 
islands or peninsulas, surrounded by ciliated columnar epi¬ 
thelium. Further observations on the patterns of ciliary 
streaming seemed to indicate two streams coming up from 
the trachea. The posterior one passes between the aryte¬ 
noids to the rim of the larynx. The anterior stream is split 
into two parts at the squamous cell barrier of the cords, flow¬ 
ing backward beneath the cord to the arytenoids. 

The absence of ciliary currents in certain areas of the vocal 
cords seems to suggest a predisposing factor in the occur¬ 
rence of carcinoma on the cords in 80 to 85 per cent of all 
malignancies of the larynx. Whether the inhaling of cigar¬ 
ette smoke or other noxious vapors in the atmosphere is as 
important etiologic factor as other factors such as vocal 
trauma, etc., is a matter that requires further study and 
analysis. 


DISCUSSION. 

Dr. G. Edward Tremble mentioned the statement found in most stand¬ 
ard textbooks that the mucous membrane of the human larynx varies 
according to the functions performed; thus the difference between the 
squamous epithelium of the true cords and the ciliated columnar types 
with goblet cells in other areas. It is important to remember that the 
interarytenoid space contains both types of epithelium. When the 
arytenoids approximate, the tissue between them is thrown into folds, 
the ridges being covered with squamous epithelium and the valleys with 
columnar ciliated. Nature has provided a similar arrangement in the 
nasal mucosa. Dr. Tremble described the ciliary streams coming up the 
trachea, the posterior stream going directly to the interarytenoid space 
and the anterior passing below the cords to reach the same area. Con¬ 
vergence of the streams at this point probably explains the high inci¬ 
dence of tuberculosis lesions in the posterior portion of the larynx. 

Dr. Tremble has used dicalcium phosphate powder which turns bright 
orange color when in contact with moisture and serves as a good guide 



AMER. LARYNGOL. ASSOC. 


1363 


in determining ciliary streaming. The powder thus applied m the 
tracliea seems to follow a spiral rather than a straight course, which 
may be due to the movements o£ the trachea m respnation. 

Dr. Arthur W* Proetz was impressed by the finding described by Dr. 
Hildmg where the cihary stream causes material to accumulate in the 
center just below the cords before spreading and passing posteriorly. 
This is just the area where subglottic lesions develop which are fre¬ 
quently overlooked, however, it must be noted that in the specimens 
observed by Dr Hildmg, the cough phenomenon was absent, of course, 
so that 011c cannot precisely evaluate the lesults He would like to see 
this part of the investigation carried on with this reflex in mind. 

The point brought out by Dr Hildmg regarding the mucous anchors 
of thick mucus coming out of the glands, and their influence m retard¬ 
ing the movement of the mucous blanket, ties in with his own observa¬ 
tions on the effects of altered viscosity on this function, often the result 
of inadequate humidity and at times the result of limited thyroid activity, 
as pointed out by Dr Hilger. 

Dr. Proetz was wondering what happened to the spiral phenomenon 
de&cribed by Dr. Tranklin, of London, and just mentioned by Dr. 
Tremble It calls to mind the beautiful demonstration of spiral stream¬ 
ing n the sinuses which Dr. Hildmg demonstrated some time ago 

i Thomas C. Galloway inquired how fixed and persistent is the 
pi urn of squamous and ciliated epithelium, and how much metaplasia 
tears as a result of fciauma, chemical irritation, etc. 

Dr Hildmg called attention to differing predilection in sites between 
+ aberculosis, which occurs more frequently in the posterior portion of the 
larynx, whereas carcinoma was more common in the anterior. The 
facts are still not entirely clear. 

Since these experiments were performed m dead animals, the findings 
would differ from those in the living because of the absence of the re¬ 
spiratory movements and changes in dimensions Spiral streaming was 
not observed in these animals; however, in one human trachea which he 
obtained some months ago there was a very definite spiral flow 

Regarding the question brought up by Dr. Galloway, from data ob¬ 
tained m similar experiments in the nose, he could only infer that the 
pattern of epithelium changes according to the stresses, normal and 
pathologic, which occur or are induced m the areas under observation. 

* * * 

Dr. John A Murtagh mtroduced Dr. Campbell, guest speaker, with 
whom he had been associated for ten years in a study of the basic 
factors of the larynx and recurrent laryngeal nerve, and expressed 
his appreciation of his valuable contributions to the knowledge of the 
subject. 
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ELECTRICAL MANIFESTATIONS OF RECURRENT 
NERVE FUNCTION. 

C. J. Campbell, M.D., 
and 

John A. Murtagh, M. D., 

Hanover, N. H. 

A number of experiments were conducted on goats to de¬ 
termine the presence of mixed components in the recurrent 
laryngeal nerves. These nerves were dissected free in the 
anesthetized animals. “Stimulating electrodes connected to 
a Gross square stimulator and recording electrodes leading to 
a pre-amplifier, amplifier and cathode ray oscillator were 
placed on the nerve.” 

The nerve was crushed distally, and the recordings of 
repetitive stimulation, as traced in the oscilloscope, photo¬ 
graphed on a drawing board for enlarged tracings. 

Much of the information thus gleaned pointed to the ex¬ 
istence of proprioceptive afferent nerve elements from the 
laryngeal musculature. These investigations would seem to 
support the contention of Sherrington that motor nerves pos¬ 
sess afferent as well as efferent fibers. The reciprocal in¬ 
hibition shown by antagonistic laryngeal muscles adds further 
weight to this thesis. 

The recordings were made at the peripheral end of the 
nerve, thus eliminating any influence from the tracheal and 
esophageal branches. 

The experiments also appeared to demonstrate a double 
nerve supply to the cricothyroid muscle (superior laryngeal 
and recurrent). 


DISCUSSION. 

Dr. Louis H. Clerf speculated on the question as to how far one can 
translate findings in experimental animals to the human being. A case 
in point is the finding by one investigator of motor fibers distributed 
to the arytenoid muscle from the superior laryngeal nerve in man, 
whereas other investigators, failing to find these fibers in the dog, 
assumed the same to be true in man. It is of interest that pressure 
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applied briefly to the recurrent nerve does not interfere with its con¬ 
ductivity; however, he suspected that remote effects would arise as 
shown in several patients operated upon for pulsion diverticulum who 
developed unilateral paralysis apparently due to pressure of metallic 
retractors applied for 10 to 15 minutes. 

Dr. Clerf was in agreement that one cannot rule out reflexes as a 
possible explanation of some of the results obtained in these and similar 
studies. They demonstrate that the degree of stimulation employed 
greatly influences the reactions, the interpretation of which is taken 
into account in the final analysis of the results. 

While the question of proprioceptive elements in the muscles of the 
larynx has not been proven, having in mind the remarkable reciprocal 
relationship of the external ocular musculature and its similarity to 
the two halves of the larynx, it would appear that further study of the 
end organs in the laryngeal musculature is necessary. 

Dr. Lewis F. Morrison stated that in view of the variable types and 
numbers of bifurcations of the nerve in the neck, it might be of value 
to do the laryngectomies from above downward rather than the re¬ 
vere; also some knowledge might be gained by dusting some powder 
in r-p trachea and following its course while the procedure is being 
c 'd out. 

i inquired of the essayists as to the formula for the amount of volt- 
i mployed and the duration of its application. 

T i Campbell replied that if the facilities were adequate one might 
well repeat the experiment of Ogura and Aulenton in the superior 
laryngeal nerve stimulated in situ and following laryngectomy using 
the extirpated nerve as they have done in the goat. 

He believed that it is necessary to have square wave stimulators, the 
Grace instrument being the type he employed. Stimulus applied for 
one-tenth of a millisecond at one to three volts should be sufficient for 
most of the fibers; however, if one is desirous of observing the individual 
muscles the whole gamut of strength and duration would have to be 
used to get anything worth while. 

Reverting to Dr. Clerf’s point about the pressure, in his experiments 
it was applied for only a few minutes. Others have used pressure for 
longer periods and obtained a blockade of the function of the larger 
fibers. Lexal devised an instrument which would block out the largest 
fibers but retained function of the slower ones in the Gamma group, 
but finally decided that just pinching the nerve between the thumb and 
finger for 30 to 60 minutes would accomplish the same thing. The time 
element is important, and it may be that significant data may have 
been missed by not carrying the experiment over a longer period of time. 

Referring to another item mentioned by Dr. Clerf, he did attempt 
to examine the muscles to see if these were spindles present, which was 
not the case; however, they did take the precaution of examining the 
muscles, in which everyone agrees that they are present. So the diffi¬ 
culty must have been with them and their present techniques, which 
he hoped would soon be improved. 
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SUBMUCOSAL COMPARTMENTATION 
OF THE LARYNX. 

Joel J. Pressman, M.D., 

Beverly Hills, Calif. 

The subject of this presentation was suggested to the 
author in his studies of the fate of radioisotopes injected into 
the larynx of experimental animals. It resulted in the obser¬ 
vation that the submucosal area was divided into a number 
of compartments. Fluid injected in these spaces failed to 
pass from one to the other. Dyes were injected into certain 
areas of the larynx during the course of a laryngectomy and 
the distribution studied at the conclusion of the operation. 
Numerous colored slides were shown which demonstrated 
that the dye failed to cross the midline from one compart¬ 
ment to its opposite fellow. This applied to the epiglottis, 
vocal cords, ventricular bands and arytenoids. The same 
results were obtained in similar experiments on the living 
dog. The direction of the spreading dye was studied in a 
variety of situations and demonstrated the areas and extent 
of the various compartments. These findings would seem to 
coincide with the results of Dr. Hilding’s experiments on cil¬ 
iary flow, and also are in line with the distribution and direc¬ 
tion of the lymphatics. They also suggest an explanation of 
the method of spread of carcinomas arriving in various loca¬ 
tions within the larynx. 


DISCUSSION. 

Dr. Paul H. Holinger brought up the point about the role of the 
small holes in the cartilage of the epiglottis as an avenue of escape for 
the fluid from one compartment to another, a matter that would have to 
be determined by the microscope rather than by gross appearance, in 
view of their tiny caliber. 

In some of the slides shown it appeared to him that the fluid did 
cross the midline, and he wondered whether it was due to the lymphatic 
distribution or perhaps an intracellular pickup. He thought the com¬ 
partments might be better delineated with fluid injected under a lesser 
degree of pressure. Considering the clinical interpretation of edema 
of the larynx, its favorite sites and manner and spread, this is all under¬ 
standable on the basis of anatomy, the phonating margin of the cord 
being tightly bound down and the subglottic area being loosely areolar; 
also it is conceivable that the direction of the various muscles and their 
compartments may have much to do with the distribution of injected 
fluids. 
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It is of vital importance to recognize the role of the lymphatics in 
the spread of carcinoma in the larynx, which predispose certain areas 
to a carry-o\er from one side to the other. 

Dr. Chevalier L. Jackson considered this presentation as another 
example of a new anatomical concept having considerable clinical sig¬ 
nificance He was impressed by its analogy to the subject of seg¬ 
mentation of the lung, m which he has been deeply interested for some 
time The clinical application of this newer knowledge of anatomy 
has had a direct bearing on the surgery of this organ; however, in the 
nutter of clinical application of Dr Pressman's findings to the ques¬ 
tion of carcinoma of the larynx, it would be premature to apply them 
too closely at this time, although the possibilities in other directions are 
quite evident. 

Dr. Pressman agreed with Dr. Jackson m the matter of cancer m 
relationship to his experiments; nevertheless, it is a subject to which 
some attention should be directed. Dr. Hohnger’s point about the 
spread of the dyes across the midline has merit, because we know that 
structures such as nerves and vessels do pass from one side to the 
other, thus affording possible channels for spread. It should be re¬ 
membered, however, that the degree of pressure and the amount of 
fluid injected would have much to do with either the limitation within 
the compartment or its forcible spill-over into the opposite side 

Phis study has at least demonstrated to him in his woik with radio¬ 
isotopes that a mass injection m one space will not accomplish the re¬ 
sults obtained when several spaces are injected. 


CANCER OF THE LARYNX. 

Fernand Montreuil, M.D., (By Invitation). 

Analysis of a series of 70 cases of carcinoma of the larynx 
covering a period of three-and-a-half yeais was piesented by 
Dr. Montreuil, The cases were divided into three groups: 
intrinsic (confined to the vocal cord) ; extrinsic (within the 
laryngeal box) ; and extra-laryngeal. It was pointed out that 
the symptoms were more dependent upon the site of the 
growth than its size and extent. For instance, vocal cord 
lesions produce hoarseness m the earliest stages when the 
lesion is small, whereas in larger lesions away from the cords, 
the disturbance of the voice may be delayed. 

Direct laryngoscopy and biopsy are essential for diagnosis. 

Because of the unpredictability of the virulence of various 
lesions, it is considered advisable to do a neck dissection in 
all cases of extrinsic and extra-laryngeal lesions. 
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The author’s experience with laryngectomy after extensive 
irradiation was not good, the wounds breaking down early 
with delayed healing. 

Laryngectomy is usually done under local anesthesia ex¬ 
cept when preceded by tracheotomy or when neck dissection 
is contemplated. The T-incision is preferred, with removal 
of the hyoid bone and strap muscles. Early ambulation is 
encouraged. 


DISCUSSION. 

Dr. Henry B. Orton prefers to classify his cases according to the 
anatomical site of its origin. A record of a series of cases which he 
presented at a recent meeting of the Academy showed that his best 
results following surgery were in the following order: Cords, epiglottis, 
ventricles, arytenoid, subglottic, epiglottis and tongue, ary-epiglottic 
fold and pyriform sinus. 

Dr. Orton called attention to one area frequently overlooked, namely, 
the vallecula, where exposure may be difficult if the epiglottis is close 
to the tongue. In these cases a transhyoid pharyngotomy will often 
spare the patient a total laryngectomy. Dr. Orton prefers general 
anesthesia, because there is less shock to the patient when he realizes 
he can no longer talk. Also he prefers a "U" incision, which affords 
better exposure. 

Dr. Montreuil's operative mortality of 4 per cent seems a little high 
in view of his own experience in 450 cases with a mortality of only 1.3 
per cent. 

As for radiotherapy, he is averse to its use either pre- or postoperative, 
because of possible complications such as radionecrosis. 

Dr. Francis E. LeJeune was interested in one item touched upon by 
Dr. Montreuil, namely, the possibility of implanting the carcinoma 
lower down in the bronchiopulmonary tract by way of the diagnostic 
bronchoscope. In this connection it is worth while mentioning the 
respect with which general surgeons treat the primary lesion, taking 
care that the knife and frequently the gloves used for the incision are 
discarded in favor of fresh ones. 

Dr. Edwin N. Broyles inquired as to why the author fed his pa¬ 
tients by intravenous injection rather than via an esophageal tube. 

Dr. Montreuil agreed with Dr. Orton that various classifications of 
laryngeal carcinomas are fequently puzzling. It has been his policy 
to describe the lesion according to its exact location. 

Concerning his reluctance to use a feeding tube, he was probably 
influenced by the fact that it causes the patient considerable discom¬ 
fort, both in the nose and in the pharynx. This was particularly true 
of the old rubber tubes; however, the newer polyethelene tubes are 
much less irritating and have been used by him in cases where tube 
feeding has to be carried on for some time because of a fistula. 
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BENTC.N GROWTHS OF THE VOCAL CORD: CLINICAL 
vs. 

MICROSCOPIC DIAGNOSIS. 


Samuel Salinger, M.D., 
Chicago, Ill. 


An analysis of over 250 consecutive biopsies from the vocal 
cor'Is yielded some interesting data from the viewpoint of 
' omparing the preoperative clinical diagnosis with the micro- 
opic findings. It was shown that the tumors which were 
■ finitely neoplastic, such as carcinoma, papilloma, etc., were 
.orally recognized by their gross appearance and were 
irmed by characteristic microscopic pictures; however, 
m the case of non-neoplastic growths the divergence was re¬ 
markable. Dr. Salinger found fault with the diagnosis of 
“vocal cord polyp” because in 81 cases so diagnosed, not one 
was given such a designation by the pathologist. In a con¬ 
siderable number of this group the growth was labeled "eda- 
matous fibroma,” but the remainder covered a wide variety 
of conditions, which were named according to the predominant 
changes found in the various components of the tissue. The 
author is convinced that there is no characteristic histologic 
picture peculiar to the so-called polyp and that the term is, 
therefore, misleading, since it implies a definite entity, which 
it isn’t. 


DISCUSSION. 

Dr. Francis E. LeJeune called attention to a description of polyp 
pathology in Coates, Schcnck and Miller's recent “Otolaryngology,” indi¬ 
cing a characteristic stroma of edematous tissue with prominent vas¬ 
cular chan ges. Similarly, Morrison and Eggs ton and Wolf found theftc 
growths to be characteristic of a traumatic or inflammatory nature 
with frequent thrombosis of blood vessels, which has given rise to the 
diagnosis often given b 7 pathologists of “angiomatous polyp.” Dr, 
LeJeune agreed that these are benign growths, but would prefer to re¬ 
tain the designation of “polyp" as a challenge to pinpoint our diagnosis. 

The disparity between clinical and histological diagnosis in the 
cases cited by Dr. Salinger Is not entirely the fault of the Pathologist, 
but should be attributed to the lark of unanimity of thought between 
the pathoigist and the laryngologist. 

Dr. James 31. Eobb recalled having read a paper in which he termed 
the controver si a l growth mentioned by Dr. Salinger a “hemorrhoid of 
the vocal cord.” He was impelled to so designate it because,of the re- 
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port of the pathologist, who said “in my opinion frequently there is a 
dilated vessel, a dilated blood vessel, that in time undergoes changes; 
chronic irritation always produces fibrous tissue which always con¬ 
tracts.” Dr. Robb would be very glad to find some other label to at¬ 
tach to this condition, but because it seemed to be mainly a varix he 
thought “hemorrhoid” was not too bad. 

Dr.‘Salinger was glad to have the references mentioned by Dr. Le- 
Jeune, in which the authors seemed to agree on a typical microscopic 
picture; however, from his own experience he is not convinced. The 
fact that the pathologist in examining a polyp rarely calls it a “polyp” 
indicates the lack of uniformity in the histologic analysis. Until path¬ 
ologists can agree on a characteristic histologic picture peculiar to the 
polyp, he is unwilling to employ that term, and would prefer naming it 
simply “a benign growth of the vocal cord.” 


PRIMARY MALIGNANT TUMORS OF THE UVULA. 

Fred Z. Havens, M.D., 
and 

Rich C. Ye, M.D., 

Rochester, Minn. 

Primary malignancy of the uvula is very rare. Havens 
and Ye were able to collect only seven cases that were observed 
at the Mayo Clinic from 1919 to 1952. During the period 
there were some 1,500,000 patients admitted to the Clinic. 
In 42.8 per cent of the cases secondary lesions were present, 
which led to disaster. The lesion is usually an ulcer or a 
granulated area on the uvula which appears indurated and 
stiff rather than flabby, as is the normal uvula. The authors 
advise removing the organ by surgical diathermy. Neck re¬ 
section was not carried out in cases where there was no evi¬ 
dence of lymph node involvement. 

Only two of the cases survived, one for four years and the 
other for one year when last heard from. 

DISCUSSION. 

Dr. Leroy Schall, reviewing his records of 12 cases seen since 1935, 
finds himself in agreement with the essayists. He is impressed by the 
absence of early symptoms in some of these cases. In one instance it 
was discovered by the patient’s dentist. Unfortunately, many of these 
patients come in too late, and it is difficult to determine whether the 
lesion was primary in the palate or in the uvula. Eight cases were 
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treated by electrosurgical removal; six showed no recurrence for periods 
of one, two, six, seven, eight and ten years. Four cases were treated 
by irradiation. Three showed no recurrence after three, four and six 
years respectively. 

Dr. James M. Robb inquired whether Dr. Havens removed the soft 
palate. He noted that one patient was dead, but was wondering 
whether the others have been followed up to date. Certainly a malig¬ 
nant lesion of the soft palate is a serious problem. 

Dr. Havens said that, like Dr. Schall, he was unable in many cases, 
judging by the records, to determine just where the lesion started; 
therefore, he omitted these cases from his series. It was his desire to 
point out the danger of this lesion even when it was localized to the 
palate alone. Thus, future investigators could be guided in their 
evaluation of the lesion by the knowledge that this series included only 
those cases in which it was positively demonstrated that they were 
primarily in the uvula. 

Too much emphasis cannot be placed on the importance of careful 
examination. One case cited had passed through the hands of a very 
competent otolaryngologist who was very much embarrassed at having 
missed the lesion. In this case it involved only the very tip of the uvula, 
but on palpation seemed to be firm enough to excite suspicion. 

Replying to Dr. Robb’s question, the answer would be to take off as 
much tissue as necessary, even if it meant removing the entire palate. 

In the one case which was operated on the lesion involved only a third 
of the uvula. All the others were years back. 


USE OF THE LARYNX IN REPAIR OF CICATRICIAL 
STENOSIS OF ESOPHAGEAL INTROITUS. 

John B. Erich, M.D. 

Dr. Erich reported a case in which the larynx was attached 
to the esophagus to bypass a structure at the introitus re¬ 
sulting from radiation necrosis, following therapy for a car¬ 
cinoma. The patient was a man of 68. The lesion, a large 
malignant tumor, Grade III, occupied the larynx and hypo- 
pharynx, causing marked obstruction; also there was an en¬ 
larged cervical node. 

After tracheotomy the growth was destroyed by surgical 
diathermy following which 2 'adon seeds were implanted at 
the site of operation as well as into the lymph node. Feeding 
was accomplished through a tube. Marked edema and peri¬ 
chondritis with sequestration ensued. Eighteen months later 
there was no evidence of recurrence. 
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It was found that the vocal cords were in complete abduc¬ 
tion, which was favorable for the technique which followed. 
The larynx was split and severed from the trachea, which 
was dissected free from the esophagus for a distance of 3 cm., 
and its free margin then sewed to the skin. The esophagus 
was severed just below the stricture and attached to the mu¬ 
cosa of the larynx, which then served as its upper end. Since 
the cords were well abducted, soft food passed readily, and 
within a short time the patient was able to swallow any type 
of well-masticated food. Three years have elapsed, and the 
condition is satisfactory, with no indication of any recurrence. 


MECHANICAL APPLIANCE FOR CICATRICIAL 
STENOSIS OF LARYNX AND UPPER PART 
OF TRACHEA: REPORT OF A CASE. 

John B. Erich, M.D. 

Stenosis of the larynx, due to perichondritis following an 
automobile accident in a man of 26, was treated by excising 
of the scar tissue through a thyrotomy and the implanting 
of a Thiersch graft over a sponge. After the graft had taken, 
an acrylic obturator was prepared and worn by the patient. 
At the time of operation it was noted that the esophageal wall 
protruded into the lumen of the larynx due to loss of a great 
portion of the cricoid cartilage. A small fistula developed 
which failed to heal, despite closure with a flap of mucous 
membrane. It was then necessary to cover the area with 
skin, which was implanted via a tube flap obtained from the 
clavicular area, and brought up into the larynx. The fistula 
was thus closed, but the redundancy of the skin flap so nar¬ 
rowed the lumen as to prevent adequate breathing. Conse¬ 
quently, an acrylic tube was fashioned with a ring-shaped 
extension protruding through the tracheostomy, through 
which the tracheal cannula could be inserted. A hole in the 
tip of the cannula permitted air to pass from the trachea into 
the upper air passages so that breathing through the nose 
and mouth could be accomplished when the external orifice 
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of the cannula was corked. The cannula and acrylic device 
could be easily removed for cleansing and has been worn with 
satisfaction for two years up to date. 


ANNOUNCEMENTS 

The American Otorhinologic Society for Plastic Surgery 
takes pleasure in announcing the following; 

2. A course in Plastic Surgery of the Head and Neck will 
be given in New Orleans, Louisiana, February 17-22, 1957, 
at the Louisiana State University. This course is to include 
cadaver, didactic and wet and dry clinics. 

Early registration is recommended because of the limited 
facilities. Judging from our previous courses there will be 
oversubscription. 

For further information address Dr. L. J. Feit, Secretary, 
66 Park Ave., New York 16, N. Y. 
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Stenosis of the larynx, due to perichondritis following an 
automobile accident in a man of 26, was treated by excising 
of the scar tissue through a thyrotomy and the implanting 
of a Thiersch graft over a sponge. After the graft had taken, 
an acrylic obturator was prepared and worn by the patient. 
At the time of operation it was noted that the esophageal wall 
protruded into the lumen of the larynx due to loss of a great 
portion of the cricoid cartilage. A small fistula developed 
which failed to heal, despite closure with a flap of mucous 
membrane. It was then necessary to cover the area with 
skin, which was implanted via a tube flap obtained from the 
clavicular area, and brought up into the larynx. The fistula 
was thus closed, but the redundancy of the skin flap so nar¬ 
rowed the lumen as to prevent adequate breathing. Conse¬ 
quently, an acrylic tube was fashioned with a ring-shaped 
extension protruding through the tracheostomy, through 
which the tracheal cannula could be inserted. A hole in the 
tip of the cannula permitted air to pass from the trachea into 
the upper air passages so that breathing through the nose 
and mouth could be accomplished when the external orifice 
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of the cannula was corked. The cannula and acrylic device 
could be easily removed for cleansing and has been worn with 
satisfaction for two years up to date. 


ANNOUNCEMENTS 

The American Otorhinologic Society for Plastic Surger; 
takes pleasure in announcing the following: 

2. A course in Plastic Surgery of the Head and Neck \vi' 
be given in New Orleans, Louisiana, February 17-22, 1951 
at the Louisiana State University. This course is to includ 
cadaver, didactic and wet and dry clinics. 

Early registration is recommended because of the limite 
facilities. Judging from our previous courses there will t 
oversubscription. 

For further information address Dr. L. J. Feit, Secretar 
66 Park Ave., New York 16, N. Y. 



SIXTH INTERNATIONAL CONGRESS OF 
OTOLARYNGOLOGY. 

The meeting dates of the Sixth International Congress of 
Otolaryngology are again emphasized as May 5th through 
May 10th, 1957. The scientific program for the Plenary Ses¬ 
sions is now complete and is as follows: 

CHRONIC SUPPURATION OP THE TEMPORAL BONE. 

Openers : Marcus Diamant, Central County Hospital, Halm- 
stad, Sweden—Anatomical Etiological Factors in Chronic 
Middle Ear Discharge. 

Luzius Riiedi, Zurich, Switzerland—Pathogenesis and Treat¬ 
ment of Cholesteatoma in Chronic Suppuration of the Tem¬ 
poral Bone. 

Horst Wullstein, Director, Otolaryngological Clinic, Univer¬ 
sity of Wurzburg, Germany—Surgical Repair for Improve¬ 
ment of Hearing in Chronic Otitis Media. 

Discussers: A. Tumarkin, Liverpool, England; Juan Man¬ 
uel Tato, Buenos Aires, Argentina; T. E. Cawthorne, London, 
England; Fritz Zollner, Freiburg, Germany. 

COLLAGEN DISORDERS OP THE RESPIRATORY TRACT. 

Openers: Hans Selye, Director, Institute of Experimental 
Medicine and Surgery, University of Montreal, Faculty of 
Medicine, Montreal, Canada. 

Introduction : 

Michele Arslan, Padua, Italy—The Upper Respiratory 
Tract. 

Leslie Gay, Physician-in-Charge, Allergy Clinic, The Johns 
Hopkins Hospital, Baltimore, U. S. A.—The Lower Respira¬ 
tory Tract. 

Discussers: Victor E. Negus, London, England; Branimir 
Gusic, Zagreb, Yugoslavia; Aubrey G. Rawlins, San Fran¬ 
cisco, U. S. A.; Henry L. Williams, Rochester, Minn., U. S. A. 
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PAPILLOMA OF THE LARYNX. 

Openers: Jo Ono, Tokyo, Japan—Etiology. 

Plinio de Mattos Barretto, Faculty of Medicine, University 
of Sao Paulo, Brazil. 

Diagnosis: 

F. C. W. Capps, London, England—Therapy. 

Discussers: C. A. Hamberger, Goteborg, Sweden; Pedro 
Hernandez Gonzalo, Havana, Cuba; Eelco Huizinga, Gronin¬ 
gen, Netherlands; Albert von Riccabona, Vienna, Austria. 

Applications to present voluntary papers are being received 
regularly and anyone wishing to present such a paper should 
make known his intentions prior to the deadline of Oct. 1, 
195S. 

The motion picture sessions, as well as the scientific ex¬ 
hibits, will prove to be outstanding in every respect. It is es¬ 
sential that anyone wishing to present an exhibit should make 
his intentions known immediately, as the final date for con¬ 
sideration is Aug. 1, 1956: application. to present motion pic¬ 
ture films should be sent in befoie Oct. 1, 1956. Anyone plan¬ 
ning to attend the Congress and who has not yet registered 
should do so immediately in order to obtain hotel registration 
priority. 

For more detailed information pertaining to the Sixth In¬ 
ternational Congress please communicate with the General 
Secretary, 700 N. Michigan Ave., Chicago 11, Ill., U. S. A. 



DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES. 

(Secretaries of the various societies are requested to keep this 
information up to date). 


AMERICAN OTOLOGiCAL SOCIETY. 

President: Dr. John R. Lindsay, 950 East 59th Street, Chicago 37, Ill. .... 
Vice-President: Dr. Dean M. Lierle, University Hospital, Iowa City, Iowa. 
Secretary-Treasurer: Dr. Lawrence R. Boies, University Hospital, Minne¬ 
apolis 14, Minn. 

Editor-Librarian: Dr. Henry L. Williams, Mayo Clinic, Rochester, Minn. 
Meeting: Statler Hotel, Washington, D. C., May 4, 1957. 

AMERICAN LARYNGOLOG1CAL ASSOCIATION. 

President: Dr. LeRoy A. Schall, Boston, Mass. 

First Vice-President: Dr. Henry M. Goodyear, Cincinnati, Ohio. 

Second Vice-President: Dr. Robert E. Priest, Minneapolis, Minn. 
Secretary: Dr. Harry P. Schenck, Philadelphia, Pa. 

Treasurer: Dr. Fred W. Dixon, Cleveland, Ohio. 

Meeting: Statler Hotel, Washington, D. C., May 3, 1957. 

AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC. 

President: Dr. Percy Ireland, Toronto, Canada. 

President-Elect: Dr. Lewis F. Morrison. 

Secretary: Dr. C. Stewart Nash, 277 Alexander St., Rochester, N. Y. 
Meeting: Statler Hotel, Washington, D. C., May, 1957. 

AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY. 

Chairman: John R. Lindsay, M.D., Chicago, 111. 

Vice-Chairman: James W. McLaurin, M.D., Baton Rouge, La. 

Secretary: Hugh A. Kuhn, M.D., Hammond, Ind. 

Representative to Scientific Exhibit: Walter Heck, M.D., San Francisco, 
Calif. 

Section Delegate: Gordon Harkness, M.D., Davenport, Iowa. 

Alternate Delegate: Dean Lierle, M.D., Iowa City, Iowa. 

AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY. 

President: Dr. Algernon B. Reese, 73 East 71st St., New York 21, N. Y. 
Executive Secretary: Dr. William L. Benedict, Mayo Clinic, Rochester, 
Minn. 

Meeting: Palmer House, Chicago, Ill., Oct. 14-20, 1956. 

AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION. 

President: Dr. Clarence W. Engler, 2323 Prospect Ave., Cleveland, Ohio. 
Secretary: Dr. F. Johnson Putney, 1719 Rittenhouse Square, Philadel¬ 
phia, Pa. 

Meeting: Mark Hopkins Hotel, San Francisco, Calif., May 21-23, 195S. 

AMERICAN BOARD OF OTOLARYNGOLOGY. 

Meeting: Palmer House, Chicago, HI., October 8-11, 1956. 
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THE AMERICAN INOLUuiv SOCIETY 

President Dr Kllph H Rigg° l in* A. Shreveport La 
Secretir> Dr Junes Chts**eii K u*n\er Co*o 

Annual Clime il St«sion JUiio >i j -pital Chicago Illinois 

October, 1356 

Annual Meeting Palmer House ( hicago lllit Ms October 1956 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 


President Dr D M Li eric, University Hospital Tow i City Iowa 
Sec retar> Treasurer Dr Michael H Barone, 1GS Delaware Ave. Buffalo 
2, N Y 

Meeting Palmer House. Chicago 111 October, 1950 


OTOSCLEROSIS STUDY GROUP 

President Dr Gordon D Hoople, 1100 Last Genesee St, Syracurc N Y 
Secretary Dr Lawrence R Boies University Hospital, Minneapolis 14, 

Minn 

Meeting Palmer House, Chicago, III, October, 1956 


AMERICAN OTOR HI NOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 
President Dr Joseph Gilbert 111 E 61st St, New York N Y 
Vice President Dr Kenneth Hihderer, 102 Medical Arts Bldg Pitts 
burgh. Pa 

Secretary Dr Louis Joel Teit, GG Park Ave, New York 16, N Y 
Treasurer Dr Arnold L Caron 36 Pleasant St, Worchester, Mass 

PAN AMERICAN ASSOCIATION OF OTO RHINO-LARYNGOLOGY 
AND BRONCHO ESOPHAGOLOGY 
President Dr Jose Gros, Havana, Cuba 

Executive Secretary Dr Chevalier L Jackson, 3101 N Broad St, Plula 
delpbla 40, Pa. 17 S A 

Meeting Sixth Pan American Congiess of Oto Rhino Larjngology and 
Broncho-Esophagology 
Time and Place Brazil, 1958 

SIXTH INTERNATIONAL CONGRESS OF OTOLARYNGOLOGY 
President Dr Arthur W Proetz, Beaumont Bldg, St Louis, Mo 
General Secretary Dr Paul Holinger, 700 No Michigan Ave, Chicago 
11, Ill 

Meeting Statler Hotel Washington, D C, May 5 -10, 1957 

THE PHILADELPHIA LARYNGOLOGICAL SOCIETY 
President Dr Chevalier L Jackson , 

Vice-President Dr John J O'Keefe 
Treasurer Dr Joseph P Atkins 

Secretary Dr Louis E Silcox 

Historian Dr Herman B Cohen 

Executive Committee Dr Harry P Schenck, Dr , Benjamin H Shuster, 
Dr William A Lell, Dr, William J Hitschler 

BALTIMORE NOSE AND THROAT SOCIETY 
Chairman Dr Walter E Loch. 1039 No Calvert St, Baltimore, Maryland 
Secretary Treasurer Dr Theodore A Schwartz 

CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 
President Dr Raymond Ixerwin 310 So Michigan Ave, Chicago Ill 
Vice President Dr Frank Wojniak, 6132 So Kedzie Ave, Chicago III 
Secretary Treasurer Dr Stanton A Friedberg 122 So Michigan Ave, 
Chicago Ill 

Meeting First Monday of each Month, October through May 
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CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. G. C. Otrleh, Belleville, Ill. . 

President-Elect: Dr. Phil R. McGrath, Peoria, Ill. 

Secretary-Treasurer: Dr. Alfred G. Schultz, Jacksonville, Ill. 

MISSISSIPPI VALLEY MEDICAL SOCIETY. 

President: Dr. Arthur S. Bristow, Princeton, Mo. 

Secretary-Treasurer: Dr. Harold Swanberg, Quincy, Ill. 

Assistant Secretary-Treasurer: Dr. Jacob E. Reisch, Springfield, Ill. 

THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA. 

Chairman: Dr. J. L. Levine. 

Vice-Chairman: Dr. Russell Page. 

Secretary: Dr. James J. McFarland. 

Treasurer: Dr. Edward M. O’Brien. 

Meetings are held the second Tuesday of September, November, January, 
March and May, at G: 30 P.M. 

Place: Army and Navy Club, Washington, D. C. 

SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY. 
Chairman: Dr. Frederick A. Holden, Medical Arts Building, Baltimore 1, 
Maryland. 

Chairman-Elect: Dr. Sherman B. Forbes, 706 Franklin Street, Tampa 2, 
Florida. 

Vice-Chairman: Dr. William J. G. Davis, 1632 IC Street, N. W., Washing¬ 
ton 6, D. C. 

Secretary: Dr. G. Slaughter Fitz-Hugh, 104 East Market Street, Char¬ 
lottesville, Virginia. 

THE VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Howard L. Mitchell, Lexington, Va. 

President-Elect: Dr. L. Benjamin Sheppard, 301 Medical Arts Building, 
Richmond 19, Va. 

Vice-President: Dr. Edgar Childrey, Jr„ Professional Building, Richmond, 
Va. 

Secretary-Treasurer: Dr. Maynard P. Smith, GOO Professional Building, 
Richmond, Va. 

Annual Meeting. 

WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. James IC. Stewart, Wheeling, W. Va. 

Secretary-Treasurer: Dr. Frederick C. Reel, Charleston, W. Va. 

THE LOUISIANA-MISSISSIPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOG1CAL SOCIETY. 

President: Dr. H. K. Rouse, 1300 27th Ave., Gulfport, Miss. 
Vice-President: Dr. A. J. McComiskey, 3420 Prytonia St., New Orleans, La. 
Secretary: Dr. Edley H. Jones, 1301 Washington St., Vicksburg, Miss. 
Meeting: The Edgewater Gulf Hotel, Edgewater Park, Miss., May 17-18, 
1957. 

NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY. 

President: Dr. J. C. Peele, Kinston Clinic, Kinston, N. C. 
Vice-President: Dr. George E. Bradord, Winston-Salem, N. C. 
Secretary-Treasurer: Dr. J. D. Stratton, 1012 Kings Drive, Charlotte 7, 
N. C. 

Meeting: 


1378 



SOUTH CAROI -.A SOCIETY OF OPHTHALMOLOGY 
•” O OTOLARYNGOLOGY, ttALmOI - OGY 


President: Dr. Nor , 
Vtce*Prt»HWent: jv \ 
Secr«‘tary*TrtM*uror 
him. S. Car. 

floric.> 

President: Dr. C»n« 
PreHlilent-niect I* 
SecreUrj'-Treasure 

the GREATER M . 
President: Dr. a i 
V ice-president: In 
Secretary: Dr. Jam. 
Mooting: Quarter!) 
nnd December 

DALLA*- 

Presldent: Dr. Edu 
Vice-President: Dr ' 
Secretary-Treasurer 


‘d<ly, Sumter, S. Car, 

GrtHaclie, Orangeburg, S. Car. 

'oderick Macdonald, 333 East Main St., Rock 

TlETY OF OPHTHALMOLOGY 
OTOLARYNGOLOGY. 

ace. llj King St, St, Augustine, Fla. 
r Ta>lor, 706 Franklin St, Tampa, Fla 
rl S McLemore, 1217 Kuhl Ave, Orlando, Fla. 

YE. EAR, NOSE AND THROAT SOCIETY. 

»der. 605 Lincoln Road, Miami Beach, Fla 
D Benton, Jr. 

°ndeJ, Jr. 7211 Red Road, Miami, Fla 
l u Seas Restaurant, February, May, October, 


\DEMY OF OPHTHALMOLOGY 
OTOLARYNGOLOGY 

nfton 
l v irebgotL 
1 1 ! W. Maxwell. 

SOCIETY OF OPHTHALMOLOGY 
OTOLARYNGOLOGY 

** MD. 
dome, M.D 

Section * Stephen J Popovich, MD. 
Section* Richard ICratz, M D. 
i Section* Harold Boyd, M D 
Section* Howard G, Gottschalk, MD. 
t> Medical Association Building, 1925 Wilshire 
( illiornla. , , , 

from September to June 


LOS ANGt 

President: I.el.tnd B 
Secretary-Treasurer 

Chairman of Optimum 
Secretary of Ophtlnlm ■ 

Chairman of Otolarj nr . 1 . 

Secretary of Otolarj nj,... > 

• lace: Los Angeles < n 

Boulevard, Lot Angelic , „. 

nine: 6:00 1»,M I p r t Monday of each month ..— —.- --—- 

Inclusive— Otolarjngohw Section. 6-00 P. If. first Thursday of each 
month from September to June Inclusive—Ophthalmology Section. 

PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY. 
President: II. Leroy Cost, M D. 620 Cobb Bldg, Seattle 1, Washington 
Secretary-Treasurer: Homer D. Smith. MD, 303 East South Temple, 
Salt Lake City, Utah. 

•Meeting: April 7 - 11 , 1337 

THE SOCIETY OF MILITARY OTOLARYNGOLOGISTS. 
Secreta^Trfaa'u Z?' Major SlanleyH. Bear, M C, 3810th BSAP Hospital, 
Time and plnco 'oMueethig. October 16,1356, Palmer House, Chicago, III 
THE RESEARCH STUDY CLUB OF LOS ANGELES, INC. 

Chairman: Dr, Orrie E Ghrist, 210 N. Central Ave ® le .“ d . a JiM a Calif 
T n? a , urer: Dr - Norman Jesbe.g, 500 So Lucas Ave , Los Angeles 17, Cabf 
Otolaryngology: Dr. Russell M Decker, 65 N Madison Ave, Pasaaen 

Ophthalmology: Dr. Warren A. Wilson, 1330 Wilshire Blvd, Los An- 

MldAVlntlr CHntcal Convention annually, the last two weeks In January 
at Cos Angeles, Calif. 
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-T PL Bremerton, Wash. 

• - ~ -- - - Ft -Xr_ d- P- Jansen, Seattle, Wash. 

_T ."'—ri S'- Sr". 1215 Fourth Ave., Seattle, Wash. 

T.i.VAT AN OTOLARYNGOLOGICAL SOCIETY 
SCC STS CANADIENNE D’OTOLARYNGOLOGIE. 

-V.-j—r1 r- G- M. T. Haren, 20S Canada Bldg-., Saskatoon, Sask. 

F-x rnryt IT. G. Arnold Henry, 170 St. George St., Toronto, Ontario. 
Sari' Springs Hotel, Banff, Canada, June 17-19, 1957. 

INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY. 
President: Dr. Theodor Hunermann, Dusseldorf, Germany. 

St-creury: Dr. Chevalier L. Jackson, 3101 N. Broad St., Philadephia 10, 
Fa., U. S. A. 

Meeting: Sixth International Congress of Bronehoesophagology, Phila¬ 
delphia, May 12-13, 1957. 

FOURTH LATIN-AMERICAN CONGRESS OF 
OTOR1NOLARINGOLOGIA. 

President: Dr. Dario. 

Secretary: 

Meeting: Lima, Peru, 1957. 

SOCIEDAD NACIONAL DE CIRUGIA OF CUBA. 

Presidente: Dr. Reinaldo de Villers. 

Vice-Presidente: Dr. Cdsar Cabrera Calderin. 

Secretario: Dr. JosO Xirau. 

Tesorero: Dr. Alfredo M. Petit. 

Vocal: Dr. Josd Gross. 

Vocal: Dr. Pedro Hern&ndez Gonzalo. 

FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY. 

President: Dr. Victor M. Noubleau, San Salavador. 

Secretary-Treasurer: Dr. Hector R. Silva, Calle Arce No. 81, San Salva¬ 
dor, El Salvador, Central America. 

SOCIEDAD CUBANA DE OTO-LARINGOLOGIA. 


President: Dr. R< 
Vice-President: 
Secretary: Dr. 

SOCIE 

Presidente: Dr. 
Vice-Presidente: 
Secretario: Dr. 
Tesorero: Dr. 

MEX1C 
• Dr. C 
t: r 
Dr. J 


de Villiers. 
o de CAr’ 

■ •nr tpv 


S. 


DE LA HABANA. 


f-.fr- 


’RGE 


SC 



BUENOS AIRES CLUB OTOLARINGOLOGICO. 

Presidents Dr K Segre 
Vice Presidents Dr A P Belou 
Secretario Dr S A Aranz 
Pro Secretario Dr J M Tato 
Tesorero Dr F Games 
Pro Tesorero Dr J A Bello 

SOCIEDAD COLUMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLUMBIA). 

President© Dr Alfonso Tribin P 
Secretario Dr Felix E Lozano 
Tesorero Dr Mario Arenas A 

ASOCIACION DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 

Presidente Dr Julio Quevedo, 15 Calle Oriente No 5 
First Vice-Presldente Dr HSctor Cruz, 3a Avenida Sur No 72 
Second Vice President® Dr Josd Luis Escamilla, 5a Calle Poniente 
No 43 

Secretario-Tesorero Dr Horace Polanco, 13 Calle Poniente No 9 D 

SOCIEDAD DE OTO RINO LARINGOLOGJA, 

COLEGIO MEDIO DE EL SALVADOR, SAN SALVADOR, C A 

President Dr Salvador Mixco Pinto 
Secretary Dr Daniel Alfredo Alfaro 
Treasurer Dr Antonio Pineda M 

SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA 

Presidente Dr D Adolfo Hinojar Pons 
Vice Presidente Dr D Jose Perez Mateos 
Secretario General Dr D Francisco MaranSs 
Tesorero Dr D Ernesto Alonso Ferrer 

SOCIEDAD OTO-RINO LARINGOLOGIA DE LOS 
HOSPITALES DE MADRID 

Presidente Dr Don Fernando Beltrdn Castillo 
Secretary General Dr Don Alfonso Vassallo de Mumbert 
Tesorero Dr Don Rafael Garcia Tapia 

PORTUGUESE OTORHINOLARYNGOLICAL SOCIETY. 
President Dr Albert Luis de Mendonca 

Secretary Dr Antonio da Costa Quinta, Avenida, de Liberdale 65, 1° 
Lisbon 

SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 
E DE 

BRONCO ESOFAGOLOGIA 

Presidente Dr Alberto Luis De Mendonca 

Vice Presidente Dr Jaime de Magalhaes ° 

1 ° Secretario Dr Antonio da Costa Quinta 

2 0 Secretario Dr Albano Coelho 

Tesoureiro Dr Jose Antonio de Campos Henriques 
Vogais Dr Teofilo Esquivel 

Dr Antonio Cancela de Amorim 
Sede Avenida da Liberdade, 65, 1°, Lisboa 
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various factors responsible for production of this annoying 
symptom, such as dry central heating, tobacco, alcohol, dust 
and fumes, allergies, fungous irritations, atrophy, metabolic 
and endocrine disturbances and prolonged medication, wez-e 
discussed. Because postnasal discharge represents one of 
the commonest complaints of patients seen by otolaryngolo¬ 
gists, all practicing this specialty should read this article, 
whicu is probably the best on this subject to come under our 
observation. 

Neistadt 17 reported results of a study of a new sympathomi¬ 
metic agent, tetrahydrosoline hydrochloride, as a nasal de¬ 
congestant solution (0.1 per cent) in 204 patients (12 with 
allergic rhinitis and 192 with nasopharyngitis or sinusitis or 
both). All but one patient, whose response was only partial, 
reported excellent results. In addition to its promptness of 
action, degree of relief provided and percentage of patients 
benefited, it displayed prolonged action and no untoward 
local or systemic effects. 

Weinstein and Sachs'" reported a case of a 70-year-old 
woman with pemphigus of the mouth, oropharynx and larynx 
without cutaneous manifestations. Since primary pemphigus 
involving only these areas is uncommon, the case is described 
in detail. Because of laryngeal stenosis caused by the 
pemphigus, tracheotomy was required. These authors briefly 
reviewed the literature and discussed the micropathology of 
the lesion. 

Hoover 10 discussed his general observations and experiences 
at the Lahey Clinic on the functional abnormalities of the 
pharynx and their sequelae. He described dysphagia due to 
vagus nerve paralysis and illustrated this with case reports. 
This leads into the subject of pulsion diverticula of the 
pharyngoesophagus and the accompanying spasm or stenosis 
of the cricopharyngeus. Cricopharyrigeus relaxing procedures 
and plastic reshaping of the hypopharynx are described in 
the case of vagus paralysis, as well as pulsion diverticulum. 
Unlike Lahey, who preferred the two-stage diverticulectomy, 
Hoover considered the single stage procedure preferable. The 
latter portion of this article deals with general considerations 
of esophagoscopy. 
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Lindsay" reviewed the various neurologic, psychologic and 
structural disturbances that might cause functional difficulties 
of the upper swallowing mechanism. In a general discussion 
of the swallowing mechanism, he pointed out that its direct 
action cannot be observed, but fluoroscopy and roentgenog¬ 
raphy can provide useful objective evidence. Disturbances 
due to poor muscular action, interrupted innervation, and 
psychomotor influences are discussed. The article is illus¬ 
trated with appropriate roentgenograms. Roentgenography 
can confirm weakness or asymmetry of action of the constrictor 
muscles and of the cricopharyngeus commonly seen in dis¬ 
turbances of musculature and innervation, but present tech¬ 
niques cannot demonstrate evidence of increased tone or spasm 
of these muscles. 

Benedict and Sweet Jl reported two cases of dysphagia due 
to hypertrophy of the cricopharyngeus muscle or hypopharyn- 
geal bar. They quoted Templeton and Kreider, who stated 
that the cricopharyngeus muscle is a true sphincter which can 
be demonstrated roentgenologically. When the Valsalva test 
is performed, contraction of the cricopharyngeus is intensi¬ 
fied. Brunner and Sweet stated that the purpose of the tonic 
contraction of the cricopharyngeal sphincter is to prevent 
esophageal respiration. Relaxation of the cricopharyngeal 
sphincter would cause air to be sucked more readily into the 
esophagus than into the lungs. The mound on the posterior 
pharyngeal wall at the level of the cricopharyngeus muscle 
may be called the "hypopharyngeal bar,” and this indicates 
spastic contraction of the cricopharyngeal muscle. In the two 
cases of dysphagia, reported by Benedict and Sweet, hyper¬ 
trophy of the cricopharyngeus muscle was demonsti-ated 
roentgenologically, and since all other causes of dysphagia 
were eliminated, it was concluded that the presence of a 
hypopharyngeal bar was responsible for the existing 
dysphagia. 


DIVERTICULA. 

A good short general review of diverticula of the upper 
esophagus, without author credit or references, appeared in 
the Medical Times 12 . No cases or statistics were included. 
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Weinstein and Sachs 18 reported a case of a 70-year-old 
woman with pemphigus of the mouth, oropharynx and larynx 
without cutaneous manifestations. Since primary pemphigus 
involving only these areas is uncommon, the case is described 
in detail. Because of laryngeal stenosis caused by the 
pemphigus, tracheotomy was required. These authors briefly 
reviewed the literature and discussed the micropathology of 
the lesion. 

Hoover 19 discussed his general observations and experiences 
at the Lahey Clinic on the functional abnormalities of the 
pharynx and their sequelae. He described dysphagia due to 
vagus nerve paralysis and illustrated this with case reports. 
This leads into the subject of pulsion diverticula of the 
pharyngoesophagus and the accompanying spasm or stenosis 
of the cricopharyngeus. Cricopharyngeus relaxing procedures 
and plastic reshaping of the hypopharynx are described in 
the case of vagus paralysis, as well as pulsion diverticulum. 
Unlike Lahey, who preferred the two-stage diverticulectomy, 
Hoover considered the single stage procedure preferable. The 
latter portion of this article deals with general considerations 
of esophagoscopy. 
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Lindsay-' 0 reviewed the various neurologic, psychologic and 
structural disturbances that might cause functional difficulties 
of the upper swallowing mechanism. In a general discussion 
of the swallowing mechanism, he pointed out that its direct 
action cannot be observed, but fluoroscopy and roentgenog¬ 
raphy can provide useful objective evidence. Disturbances 
due to poor muscular action, interrupted innervation, and 
psychomotor influences are discussed. The article is illus¬ 
trated with appropriate roentgenograms. Roentgenography 
can confirm weakness or asymmetry of action of the constrictor 
muscles and of the ericopharyngeus commonly seen in dis¬ 
turbances of musculature and innervation, but present tech¬ 
niques cannot demonstrate evidence of increased tone or spasm 
of these muscles. 

Benedict and Sweet- 1 reported two cases of dysphagia due 
to hypertrophy of the ericopharyngeus muscle or hypopharyn- 
geal bar. They quoted Templeton and Kreider, who stated 
that the ericopharyngeus muscle is a true sphincter which can 
be demonstrated roentgenologically. When the Valsalva test 
is performed, contraction of the ericopharyngeus is intensi¬ 
fied. Brunner and Sweet stated that the purpose of the tonic 
contraction of the cricopharyngeal sphincter is to prevent 
esophageal respiration. Relaxation of the cricopharyngeal 
sphincter would cause air to be sucked more readily into the 
esophagus than into the lungs. The mound on the posterior 
pharyngeal wall at the level of the cricophai-yngeus muscle 
may be called the "hypopharyngeal bar,” and this indicates 
spastic contraction of the cricopharyngeal muscle. In the two 
cases of dysphagia, reported by Benedict and Sweet, hyper¬ 
trophy of the ericopharyngeus muscle was demonstrated 
roentgenologically, and since all other causes of dysphagia 
were eliminated, it was concluded that the presence of a 
hypopharyngeal bar was responsible for the existing 
dysphagia. 


DIVERTICULA. 

A good short general review of diverticula of the upper 
esophagus, without author credit or references, appeared in 
the Medical Times ". No cases or statistics were included. 
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In a brief but excellent article Neville-- 5 cautioned that al¬ 
though most pharyngo-esophageal diverticula can easily be 
handled through a cervical approach, occasionally one may 
encounter an extremely large diverticulum projecting into 
the thorax. In such cases it may be judicious to open the 
thorax and free the diverticulum from continuous intrathoracic 
structures, after which the usual surgical approach can be 
employed and the divei'ticulum easily lifted into the neck. 
Such a case was encountered by Neville. Because practically 
all pharyngoesophageal diverticula measure less than 5 cm., 
most of them can be removed without difficulty through the 
usual cervical incision; however, considerable difficulty may 
be experienced in attempting to remove extremely large ones 
through such an incision because of the proximity of major 
vessels and the possibility of injury to these structures. The 
thoracic approach minimizes these dangers by freeing the 
diverticulum from the proximity of these structures. 

In a discussion of pharyngo-esophageal diverticulectomy 
Jackson and Norris-' called attention to the fact that approxi¬ 
mately 75 per cent of their cases occurred in males, but offered 
no explanation for this. Although it is generally accepted 
that pharyngo-esophageal diverticula occur only in elderly 
people, two cases are reported in individuals 21 and 27 years 
of age. The surgical technique employed is identical with 
that described by other surgeons, and in keeping with the 
present day trend, they preferred the one stage technique. 
Esophagoscopic guidance in determining amputation of the 
neck of the diverticulum is advocated. The one complication 
of stenosis in their series occurred in a patient in whom 
esophagoscopic guidance was not used. Having experienced 
the same complication under identical conditions as reported 
by Jackson and Norris, we heartily concur that esophagoscopic 
guidance is highly desirable during amputation of the neck 
of the diverticulum. 

A brief review of the problem of pulsion diverticulum of 
the upper esophagus is offered by Howden- 5 . He presented 
reports of nine cases in which single-stage diverticulectomy 
was performed and gave a detailed outline of the surgical 
technique used. 
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Johnson-'' believed that the otolaiyngologist is unnecessarily 
depriving himself of a stimulating field of suigeiy, namely, 
lepair of pulsion diveiticuium of the hypopharynx. He 
stated that most lecent lefeiences to this lesion aie found m 
the geneial suigical hteiatuie, despite the fact that the ana¬ 
tomic and suigical featuies clearly fall within the practice 
of the otolaryngologist, who is intei ested in surgery of the 
neck Johnston coveied the subject well in a short discus¬ 
sion, and included a case report. 

Fox and associates- 11 appaiently consideied pbaiyngeal di- 
veiticulectomy a procedure for a relatively uncommon condi¬ 
tion. They presented the first such case seen at the Kent 
General Hospital. Nothing new or constiuctive is offered in 
l eportmg a 1 outme case. It is sui pi ising to i ead that a stump 
remained after excision of the diverticulum and that the open¬ 
ing into the hypopharynx was closed with sutuie material 
as laige as chiomic No. 1. This, coupled with the fact that 
phenol and alcohol weie applied to the stump, is reminiscent 
of a general surgeon performing an appendectomy. The 
authors repotted that the diverticulum developed on the lateral 
wall of the hypopharynx, whereas it has been established that 
all such diveiticula invariably develop in the median line of 
the posterior wall and gradually develop to one side or the 
other, most fiequently to the left side. 

Treatment of traumatic perforations of the esophagus has 
undergone considerable change m the last two decades. Prior 
to 1935 unconti oiled mediastmitis and death followed esopha¬ 
geal perforations in 70 per cent of the cases unless surgical 
diainage was instituted. Kesseler and Maiei 28 stated that 
early recognition and prompt treatment of tiaumatic per¬ 
forations of the esophagus aie essential to pieseive life Al¬ 
though the eaily use of antibiotics may lower the moitality 
late considerably, immediate surgical intervention is usually 
necessary Kesseler and Maier lepoited a case of peiforation 
in the lower portion of a diveiticuium Surgical drainage 
was instituted by peifoimmg light cervical mediastmotomy; 
however, the exact location of the peifoiation was not initially 
known When tempeiatuie peisisted, a seaich levealed the 
location of the perforation and diveiticulectomy was peifoimed 
with beneficial results. 
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ROENTGENTHERAPY. 

Reich- 0 emphasized the fact that radiologists have long 
recognized that lymphoid tissue is the most sensitive of nor¬ 
mal structures in the human body, to radiation. Recognizing 
the value of the Crowe radium applicator as used in the naso¬ 
pharynx, and its limitations, Reich conducted a study of 105 
patients referred for roentgentherapy to the nasopharynx. 
Of these 68 were available for follow-up study. The ages of 
the patients ranged from 18 months to 55 years. Thirty- 
eight with hypertropied lymphoid tissue in the nasopharynx 
complained of loss of hearing. After treatment 28 patients 
showed improvement. Good results were obtained in five 
patients with soft tissue masses in the nasopharynx treated 
by radiation. Other types of cases were treated successfully 
so that Reich was forced to the conclusion that roentgen¬ 
therapy in small doses is a useful adjunct for treating hyper¬ 
trophied lymphoid tissues in the nasopharynx, especially if 
the presenting symptom is deafness. 

Green and associates 40 presented an excellent discussion of 
the indications for and technique of irradiation of the Eus¬ 
tachian tubes for the reduction of lymphoid tissue that is 
blocking adequate drainage of the middle ear. They sent 
questionnaires to the parents of 165 children treated by extei’- 
nal Roentgen-x - ay irradiation during a period of five-and-one- 
half years. The answers received would indicate less hearing 
loss, less mouth breathing and snoring, and less respiratory in¬ 
fections following Roentgen therapy. It should be noted, 
however, that no control group of untreated patients was 
included for comparison. 

An editorial 31 in the British Medical Journal reviewed the 
works of Crowe, Guild, Bordley and Hardy on the effects upon 
hearing defects of radium therapy to the nasopharynx of child¬ 
ren. The hope was expressed that further investigations on 
this subject might follow. 

Van Herik and Erich 32 devised a bakelite applicator for 
radium therapy to the nasopharynx. The technique for use 
of the applicator was described and well illustrated. They 
used this technique to supplement Roentgen therapy for 
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squamous cel) taicmoma of Lhe nasophai \ nx m 30 patients 
without untow ai rl complications 


SURGERY 

A mimbei of aspects of the subject of tonsillectomy was 
discussed bv Mooie \ in the light of his experience He le- 
wewed the subject of tonsillectomy with use of a general 
anesthetic, and riescnbed his technique of pentonsillai injec¬ 
tion of a vasoconsti icting solution to facilitate the proceduie 
and to limit loss of blood Theie was a buef discussion and 
warning about the use of efocame ' R” foi piolonged lelief 
of pain following tonsillectomy Mooie concluded with a 
leview of possible untowaid and possible beneficial effects of 
ACTH and Coitisone as 1 elated to the pioblem of tonsillectomy 
peifoimed with use of a geneial anesthetic This is a timely 
and intei esting aiticle on an old subject 

Mai shall and associates 1 * weie favoiably impiessed with 
Kutapiessin, a non-tOMC, selective vasoconsti ictoi, in the pre- 
vention of hemonhage following tonsillectomy and adenoidec- 
tomy No scientific mfoimation concerning the chemical 01 
phaimacologic natuie of the pioduct was fuimshed, noi did 
they mention animal expeiiments to deteimme possible toxic 
qualities of the diug No conti ol senes of cases was pie- 
sented, and no factual mfoimation was given concerning the 
100 cases mentioned 

A questionnaire was mailed by Hamrick” to every hospital 
in the United States appioved foi lesidency training m oto¬ 
laryngology and anesthesiology m an effoit to study anesthetic 
piefeiences foi tonsil and adenoid opeiations m child¬ 
ren The results from 155 hospitals were tabulated The 
first choice was vinyl ethei induction with ether maintenance 
by insufflation Hamrick listed the fiist ten choices and 
stated that endotiacheal techniques are incieasing in popu- 
lanty, owing to then well recognized margin of safety m the 
hands of the well tiained anesthetist 

A study of the effects of depot local anesthetics injected 
into the opeiated area after tonsillectomy was made by Reed 
and Montgomery’ at the Massachusetts Eye and Eai Infirm- 
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ary. They used efocaine in their study. Of the 90 patients, 
only 27 received the drug; the remaining 63 served as con¬ 
trols. They concluded that this drug has no significant effect 
upon the severity or duration of the postoperative discom¬ 
fort or complications. 

Folds and pockets in the nasopharynx are observed sur¬ 
prisingly often in routine nasopharyngeal examinations. 
Tolczynski’s 37 investigations revealed their incidence to be 
47.5 per cent, and the nasopharynx presented a variety of 
strings, folds, bands, crypts and pockets which varied with 
each patient. Each of these is illustrated and described in 
detail. Tolczynski stated that the residual masses, after a 
faultily performed adenoidectomy, are more susceptible to 
infection than the intact adenoid. Deep folds and pockets 
m the nasopharynx are largely responsible for annoying post¬ 
nasal drip due to chronic infection. Adenoidectomy under 
direct vision with use of a general anesthetic is the method 
of choice in the prevention of formation of folds, crypts and 
pockets. This is an interesting and illuminating article that 
should be read by all otolaryngologists performing adenoid- 
ectomies. 


BENIGN TUMORS. 

Surgical removal of benign nasopharyngeal tumors fre¬ 
quently taxes the ingenuity of the surgeon. The inaccessi¬ 
bility of the nasopharynx and the vascularity of the lesions 
arising in that area are factors which must be overcome for 
successful management of these tumors. White 33 pointed out 
that the principal benign tumors found in this area are naso¬ 
pharyngeal fibromas and large choanal polyps. Removal of 
the former type presents a formidable problem at times be¬ 
cause of severe bleeding. White described various approaches 
and techniques advocated for removal of these tumors, and 
described a combined intranasal and postnasal approach that 
he devised and used successfully for removal of fibromas. It 
consists in passing a loop of wire through the nose into the 
oropharynx, and with appropriate palate retractors, placing 
the wire loop around the tumor. An insulated rigid tube 
protects the nasal mucosa while a cautery tip makes contact 
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with the wire. Pulling down on the wire loop resects the 
tumor as closely to its base as possible with minimum bleeding. 

Mills 30 reported a case of midline cyst of the nasopharynx 
which could be seen protruding a few millimeters below the 
level of the uvula. A preliminary diagnosis of polyp was 
made, and a transpalatal approach was used to expose the 
cyst to better vision. The dome of the cyst was excised by 
diathermy and a small blind pit was exposed. It was con¬ 
cluded that this cyst was formed from the vestigial rem¬ 
nants of Rathke’s pouch. 

We are reminded by Beales 10 that simple tumors of the 
pharynx are uncommon. Probably the commonest of these 
is the “mixed salivary tumor.” It arises from the three pairs 
of salivary glands, as well as from salivary gland tissue re¬ 
gardless of its location. Thus, these tumors arise from the 
small glands that are widely situated throughout the oral 
cavity in the lips, cheek, palate and floor of the mouth. The 
serous cell is probably more prone to metaplasia than the 
mucous type; therefore, salivary tumors are commoner in 
the parotid gland. Beales reported an interesting case diag¬ 
nosed as a peritonsillar abscess which proved eventually to 
be a “mixed salivary tumor.” An attempt was made to re¬ 
move the tumor intra-orally; but the futility of this approach 
was quickly realized, and the operation was terminated. 
Later through an external approach the tumor was removed 
without difficulty. The unsuccessful original operation em¬ 
phasizes the fact that sizable tumors should never be ap¬ 
proached intra-orally, as they are not only difficult to dissect, 
but control of hemostasis may become such a problem as to 
place the patient’s life in jeopardy. 

Two interesting and unusual cases of plasmacytoma orig¬ 
inating in the nasopharynx are presented by Emslie-Smith and 
co-workers 11 . In both cases the initial lesion was a soft tissue 
plasmacytoma of the nasopharynx and adjoining areas, fol¬ 
lowed by appearance of widespread cutaneous plasmacytoma 
and involvement of bone and lymph nodes. Extramedullary 
plasmacytomas are uncommon tumors, affecting males more 
frequently and generally occurring in the mucous membranes 
of the upper air passages. Their histologic appearance gives 
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little clue to their future course which varies from complete 
recovery with treatment to the development of myelomatous 
lesions throughout. As a rule these lesions respond well to 
irradiation early in the illness, but later are more resistant. 

Mixed tumors in the orofacial region are common, but mixed 
tumors located specifically on the posterior pharyngeal wall 
are rare. Havens and Butler 1 '-’ reviewed 41 cases encountered 
at the Mayo Clinic among 1,500,000 clinic registrations during 
a period of 37 years. After reviewing the general subject of 
mixed tumors and commenting on methods of treatment in 
the past, they discussed the surgical approaches used in their 
41 cases. They believed that an external approach is advis¬ 
able in some cases of pharyngeal mixed tumor. Their follow¬ 
up has been good and their recurrence rate low. They ob¬ 
served that there seemed to be less “seeding” in the wound 
after internal excision than after the external incision. They 
believed that this might be explained by the fact “that a clean 
surgical wound that is closed, as a neck wound is closed, would 
provide much better soil for possible ‘seeding’ than would a 
wound which is packed wide open with iodoform gauze and 
which is left in place for four to seven days.” 

Epstein and Loeb 43 reported an unusual case, in an infant 
three-weeks-old, in whom a thymic tumor was found in the 
hypopharynx. The original discovery was made by the baby’s 
mother, who noted what appeared to be a second tongue when 
the infant regurgitated. No difficulty was encountered in its 
removal and the pathologist rendered a report of hamartoma 
of the pharynx. Epstein and Loeb reminded us that the 
presence of an aberrant thymus above the level of the thyroid 
gland is rare. After extensive study they concluded that this 
thymic tumor was probably of embryologic origin from the 
fourth visceral cleft. 

A general review of juvenile fibromas of the nasopharynx 
by Erich 44 emphasized the dangers involved in biopsy of these 
lesions. Erich believed that biopsy should not be performed 
if the diagnosis is obvious clinically, and if biopsy is neces¬ 
sary it should be done only in the hospital where adequate 
precaution can be taken to control hemorrhage. The path¬ 
ology, etiologic factors, symptoms and treatment were re- 
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viewed. Erich’s present choice of therapy is implantation 
of radon seeds repeatedly every three to six months until the 
tumor has disappeared. The specific technique for radon 
implantation was described. 

MALIGNANT TUMORS. 

Duboe* 5 stressed the importance of examination of the naso¬ 
pharynx of each new patient coming to the office, particularly 
if the patient’s symptoms suggest nasopharyngeal disease. 
He properly emphasized the fact that practically every naso¬ 
pharynx can be examined adequately if the examiner is will¬ 
ing to take sufficient time to carry out this examination. 
Malignant tumors of the nasopharynx are more common in 
tins area tnan are benign tumors, and the usual sites for these 
malignant lesions are the fossa of Rosenmuller, posterior wall 
on either side of the midline and roof of the nasopharynx. 
Nasopharyngeal cancer is relatively common in China, and 
m Hong Kong it is reported to be the second commonest malig¬ 
nant disease. The prognosis is unfavorable even though the 
lesion is discovered early. Sarcomas offer a more favorable 
outlook than do carcinomas. Malignant lymphoma, reticulum 
cell sarcoma, lympho-epithelioma, and transitional cell car¬ 
cinoma respond well to irradiation, but the rate of recurrence 
is high. Involvement of the cranial nerves makes the prog¬ 
nosis more unfavorable and metastasis is usually limited to 
the cervical nodes. 

In an excellent presentation Missal" discussed the problem 
of adequate surgical treatment of extensive carcinoma of the 
pharynx, larynx and cervical esophagus, which he considered 
to be one of the most distressing clinical problems encountered 
by the laryngologist. In the past most of these neoplasms 
have been considered inoperable and irradiation has been the 
principal therapy offered. The benefits achieved in these 
cases by irradiation leave much to be desired. For this reason 
some of those lesions are now being excised with encouraging 
results. Missal did not use the term radical surgery in these 
cases but preferred using the designations of adequate and 
inadequate surgery. Use of these terms is predicated upon 
the existence of three factors: first, the surgeon must possess 
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sufficient skill and knowledge to perform an adequate opera¬ 
tion ; second, he must execute the required surgical procedure, 
and third, he must exercise sound judgment in the selection 
of patients suitable for the operation. A historical review, 
as well as critical comments on cases presented, adds to the 
interest of the presentation. Surgical technique is discussed 
and emphasis is placed on preoperative preparation of the 
patient with proper attention to fluid and electrolyte balance. 
Although this presentation includes the pharynx, it is princi¬ 
pally concerned with surgical treatment of malignant lesions 
of the larynx, pyriform fossa, mouth of the esophagus and with 
neck dissection. Since the present review encompassses only 
pharyngeal surgery, this most excellent presentation is briefly 
sketched and those interested should read the entire article. 

In a review of the treatment of hypopharyngeal carcinomas 
Morfit 47 advocated laryngopharyngectomy and simultaneous 
block dissection of the neck as the treatment of choice. He 
concluded that other forms of therapy have not yielded good 
statistical cure rates, and believed that wide dissection would 
improve the incidence of cures. His discussion included an 
illustrated operative description and details of postoperative 
problems. No case reports or statistical studies were offered 
in support of the opinions expi’essed. 

Jack 18 discussed the surgical problem that carcinoma of the 
hypopharynx and upper esophagus presents. He believed that 
wide resection of the tumor with immediate reconstruction 
of the area and restoration of swallowing should be the de¬ 
sired objective. He reported the case of a postcx-icoid lesion 
with involvement of the esophagus from the level of the cricoid 
for a distance of about 6 cm. Left postero-lateral thoracot¬ 
omy through the bed of the resected eighth rib offered an 
approach to the esophagus and stomach. After the operation 
was completed in this area, the patient was placed on his back 
and laryngo-pharyngectomy and partial esophagectomy were 
performed. The lower portions of the esophagus and stomach 
were brought up and the upper portion of the esophagus was 
sutured to the pharynx (pharyngo-esophageal anastomosis). 
The author desci-ibed an interesting and formidable surgical 
procedure, but failed to include follow-up notes or discuss 
prognosis. 
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Martens 10 reported what lie believed to be the first recorded 
case of malignant synovioma in the hypopharynx. A photo¬ 
graph of the gross specimen and a diagrammatic drawing 
were shown. Five cases of benign and malignant synovial 
tumors from other regions of the body were also described, 
and the general pathology was briefly discussed. 

Green 10 discussed the mutual invasion of two independent 
tumors occurring simultaneously in the same pharynx. One 
was a squamous cell carcinoma of a tonsil, and the other a 
fibrosarcoma of the lateral pharyngeal wall. Where the 
two had been in opposition to each other, mutual implants 
had occurred at the site of collision. This paper was written 
by a pathologist and is well documented by photomicrographs 
of the tumors. 

Sanghvi and eoworkers' 1 conducted an investigation on 
the smoking and chewing of tobacco in relation to cancer of 
the upper alimentary tract. Their studies showed that intra¬ 
oral cancer is relatively more prevalent in Bombay than in 
New York or London. Even in regard to the commonest site 
of oral cancer there is a noticeable difference in various locali¬ 
ties in India. Cancer of the lip is the commonest type of 
cancer in Bihar; of the buccal mucosa and alveolar margin 
in Travancore and some parts of Madras; of the base of the 
tongue in Bombay; of the oral surface of the palate in Andhra, 
and of the hypopharynx in Assam. Personal history and 
habits relative to alcohol, smoking and chewing were studied 
carefully, and the results of their investigation showed that 
the habit of chewing was associated with cancer of the oral 
cavity; that the combined habit of smoking and chewing was 
associated with cancer of the hypopharynx and base of the 
tongue; and that smoking alone was associated with cancer 
of the oropharynx and esophagus. 

The surgical treatment of extensive cancer of the cervical 
esophagus, pharynx and larynx, when it has been necessary 
to remove the total circumference of the swallowing tube, has 
been encumbered by the delayed multiple stage reconstruction 
of the pharynx and esophagus by use of transposed tissue 
flaps from the neck or chest. Conley 52 described an operation 
designed to combine the excisional and reconstructive stages 
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into a single composite one stage procedure. After radical 
resection of the cancerous growth, the continuity of the 
pharynx and cervical esophagus is restored by implantation 
of a thick, split free skin graft draped over a woven nylon 
tubular stent which is carefully sutured to the mucous mem¬ 
brane. Conley described and illustrated the technique for 
this all-important surgical procedure, which undoubtedly 
represents the latest advance in reconstructive surgery for 
such cases. 

The twelfth reported case of carcinoma occurring in a 
pharyngeal or esophageal diverticulum was presented by 
Riberi, Battersby and Vellios 53 . They stressed the diagnostic 
importance of a sudden loss of weight and a change in char¬ 
acter and severity of dysphagia in long standing cases of 
pharyngoesophageal diverticula, as evidence of possible malig¬ 
nant lesions. They successfully treated their patient, a woman 
82 years old, by surgical excision of the diverticulum with its 
carcinoma, and they advocated this therapy for all such cases 
in which the malignant growth is still localized to the sac. 

Batsakis and associates 51 reported a case of nasopharyngeal 
angiofibroma containing in its center a fibrosarcoma. The 
patient was 54 yeai-s of age at the the time of definitive sui-gi- 
cal i-emoval of the tumor and was 48 yeax-s of age at the 
time of the original diagnosis of angiofibroma. Sevei-al at¬ 
tempts at i-emoval were made during this five year period, 
and extensive radiation therapy was then given. The tumor 
continued to be considered benign pathologically until after 
l-adiation thei-apy. Final excision 11 months following ir¬ 
radiation pi-oduced a specimen in which the malignant changes 
were found. The relation of these changes to “l-adiation 
cancer” was discussed briefly. 

The oi-igin of nasopharyngeal chordoma was briefly de- 
sci-ibed by Ci'ikelair and McDonald 55 . A nasopharyngeal 
chordoma is a slowly gx-owing tumor that invades and desti-oys 
locally. Radiation therapy will result in a tempoi-ary favoi’- 
able response in some cases and subtotal removal of large 
tumoi-s may pi’olong life by l-elieving compression. A case 
is repoi-ted of a white boy in whom symptoms referable to a 
nasophai-yngeal tumor developed at the age of 11 yeai’S. 
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Radiation therapy, radium needles and surgical treatment 
have made it possible to keep this patient alive for eight years 
(at the time of the report the patient was 19 years old). The 
accompanying photographs show massive facial distortion 
before treatment and marvelous results following plastic 
surgery. 

Lawley and Mekie 30 studied the effects of urethane and 
triethylene melamine (TEM) on separate series of patients 
with nasopharyngeal malignant lesions. Temporary pallia¬ 
tive effects were noted in 12 of 16 patients who completed a 
full course of treatment with urethane. They believed that 
the possibility of using urethane as a form of palliative ther¬ 
apy should be considered when: a, radiotherapy is not avail¬ 
able ; b, the disease is too advanced for radiotherapy; and c, 
there is an interval before radiotherapy can be begun. No 
significant improvement could be attributed to TEM in the 
seven patients treated. Leukopenia and pronounced fall 
in the number of granulocytes developed after administration 
of the drug. 

St. John and Woo 37 commented on the rarity of rhabdo¬ 
myosarcomas, and further pointed out that these tumor’s in 
the nasopharynx occur chiefly in childhood or adolescence, 
and at first have the appearance of nodular polypoid tumors 
which are white or flesh colored, depending upon the amount 
of vascularization. They reported such a case in a four- 
year-old boy. The nasal passage was completely filled with 
a polypoid-like tumor. A mass could be seen protruding 
from behind the uvula. This polypoid tissue was removed 
by means of a nasal snare, and a diagnosis of rhabdo¬ 
myosarcoma was established. Roentgen therapy controlled 
growth of the tumor only temporarily. 

A case of dilatation of the pharyngo-esophagus following 
total laryngectomy was reported by Cracovaner and Ruben- 
stein 33 . The dilatation was so great that it interfered with 
deglutition and esophageal speech. They discussed possible 
mechanisms of formation and described a method of repair. 

Ashley, Briggs and Affley 30 reviewed the histories of four 
of their patients requiring reconstructive surgerv of the 
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pharynx following- radical excision for carcinoma. Each 
case illustrates a different technique and type of repair. 
Photographic and diagrammatic illustx-ations greatly aid the 
descriptive text. Of special interest is the first case, in which 
primary closure of a strip of remaining pharyngeal mucosa 
was accomplished over a gastric feeding tube. Then in two 
days the gastric tube was removed, and a feeding gastrostomy 
was performed. Liquids were begun by mouth 18 days post- 
operatively. No details were given concerning the rationale 
for removing the nasogastric tube and maintaining nutrition 
through a gastrostomy. 

A clear concise discussion of wide surgical excision of car¬ 
cinoma of the hypopharynx was offered by Snitman and 
Horwitz 00 as a preliminary report. An implied promise of 
follow-up studies, as well as a definite statement that a paper 
is being prepared concerning reconstructive phases of the 
work, adds to the depth of the paper. These authors classi¬ 
fied carcinomas of the hypopharynx into three groups, 
depending upon gross spread of the primary lesion. They 
believed that operation is indicated in all cases in which the 
malignant tissue can be removed en bloc. They considered 
reconstructive techniques to be adequate to make even com¬ 
plete excision of the pharyngeal mucosa feasible, even though 
no pharyngeal mucosa be left to close or to participate in 
future closure. Their early cure rate has been better than in 
any other type of therapy. A five-year analysis is not yet 
available. 

Moore and Martin 01 reviewed all cases of primary melanoma 
of the oral cavity and upper respiratory tract that occurred 
at the Memorial Center in New York between 1930 and 1948. 
They found records of 26 cases that they considered accept¬ 
able. There were four cases of melanoma of the oropharynx; 
all were limited to the palatine tonsil. Only one patient had 
initial symptoms related to the primary site, whereas the 
other three had initial symptoms from metastatic lesions. 
Two of the four primary lesions were non-pigmented. None 
of the patients was given therapy directed toward a cure. 
Melanomas in other areas, such as the larynx and sinuses, 
wei’e included. 
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After discouraging results with other methods of pharyn¬ 
geal and upper esophageal reconstruction, Wilkins 62 began 
to employ a new method, utilizing the laryngeal and upper 
tracheal mucous membrane with the anterior portion of the 
laryngeal cartilages. He dissected the mucosa off the an¬ 
terior face of the posterior half of the cricoid, if the carcinoma 
were postcricoid, and used this mucosa for reconstruction. 
He believed that the barrier of the cricoid cartilage should 
be adequate to prevent involvement of this anterior mucosa 
by the disease. The technique as used in two cases, was 
described and illustrated in detail. This article is recom¬ 
mended reading for all otolaryngologists interested in cancer 
surgery of the neck. 

Rosenbaum and Seaman 63 called attention to the general 
failure to appreciate the neurologic manifestations associated 
with nasopharyngeal tumors. Their statement that intra¬ 
cranial extension is the earliest presenting sign of nasopharyn¬ 
geal malignant tumors can easily be challenged. The anatomic 
location of the tumor favors early intracranial extension and 
neurologic signs particularly because of the proximity of the 
foramen lacerum and ovale and the IHrd, IVth, Vth and Vlth 
cranial nerves. The commonest initial symptom produced 
by these tumors, steady unilateral facial or aural pain, should 
demand thorough nasopharyngeal examination. Obstruction 
of the Eustachian orifice, blood streaked sputum or cervical 
adenitis are some of the other presenting symptoms. As the 
tumor grows larger, it will produce neurologic symptoms by 
invasion of cranial nerves. Unfortunately, however, in our 
experiences, tumors in this area are frequently not diagnosed 
early because they produce few symptoms in the early stages. 
We have found neurologic symptoms as late indications of 
tumors of the nasopharynx. 

In a general discussion, designed for general physicians, 
Sebai M discussed trends in treatment of cancer of the lip, 
tongue, oral cavity, phar’ynx, tonsils and larynx. He con¬ 
cluded that the trend is toward more and earlier radical 
excision, and that this attitude is becoming noticeable even 
in countries, such as Sweden and France, where irradiation 
therapy has generally had its best results. The reasons for 
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this apparent acceptance of radical excision are the advances 
in anesthesiology, antibiotics, blood banks and plastic repair. 
These advances permit more meticulous and time consuming 
surgical procedures than was formerly possible, and the cure 
rate has therefore been better. The figures of the Memorial 
Cancer Hospital of New York during the past ten years 
strongly substantiate this tendency. Several pages of photo¬ 
graphs of the author’s patients, who had undergone radical 
excision in the bucco-pharyngeal area, are included in an 
extremely readable paper. 

In an excellent article on the indications and technique for 
cervical node resection Ochsner" 5 discussed at length the 
problems confronting the surgeon when dealing with car¬ 
cinomas of the lip, gingiva, tongue, flloor of the mouth, soft 
palate, tonsil and pharynx. In the discussion of each of these 
the advisability of radical neck dissection was given due con¬ 
sideration; prophylactic radical resection was also discussed. 
Carcinoma of the tonsil represents about 10 per cent of all 
buccal cancers and involvement of lymph nodes is frequent 
and early. The treatment advocated for carcinoma of tonsils 
consists of intense irradiation followed by en bloc excision 
of the original lesion and unilateral radical neck dissection. 
This offers the patient the best chance of survival. Cancer 
of the nasopharynx is usually a highly malignant tumor and 
may be either epithelial or mesothelial in origin. Lymph 
nodes become involved early because of the rich lymphatic 
drainage in the region of the nasopharynx. Treatment con¬ 
sists in intensive radiation. Ochsner then described his 
technique of radical lymph node dissection of the neck. This 
is a most excellent article which should be read by all doing 
this particlar type of work. Lymphatic drainage from the 
various malignant areas is clearly and adequately illustrated, 
showing the location and the frequency of involvement of the 
various lymph nodes of the neck. 

In an interesting and extremely readable paper on a subject 
that is receiving increasing attention, Hadfield 00 reported his 
methods and x-esults in 24 surgically treated patients with 
cancer of the nasopharynx. His main concern is with suc¬ 
cessful and early closure of the pharynx, and he discussed 
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tlie Wookey lepair and seveial modifications. His best re¬ 
sults ueie obtained by use of a combination pedicle giaft 
and Thieisch giaft, followed by secondary closure. Those 
teadeis liiteiested in this subject should lead the article and 
study the diagiams in older to appreciate fully the thoughts 
e\piessed 
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NEW GUIDE TO CHICAGO’S HOSPITALS. 

A completely new edition of the “Directory of Chicago 
Hospitals and Medical Schools, With Transportation Guide” 
— the first new issue of this comprehensive little guide since 
1940 — has just been published by V. Mueller & Company, 
Chicago. 

The pocket-size booklet is designed to help visitors in Chi¬ 
cago to find their ways to the city’s 78 major hospitals and 
seven famous medical schools. Complete addresses, telephone 
numbers, and routings via the public transportation system 
are given, as well as approximate taxicab fares and trip 
times. A map of Chicago with each institution located by 
number is an added convenience. 

Requests for single copies will be honored while the pres¬ 
ent supply lasts. Address V. Mueller & Company, Dept. 
ADV., 320 South Honore Street, Chicago 12, Illinois. 



MEDIASTINAL EMPHYSEMA COMPLICATING 
TRACHEOTOMY AND THYROIDECTOMY.* 


Hilton H. Stotheks, M.D., 

New York, N. Y. 

Mediastinal emphysema, or pneumomediastinnm, is defined 
as the presence of air in the mediastinum. Although not com¬ 
mon, its occurrence as a complication of operations about the 
neck is frequent enough to warrant an alert awareness of the 
possibility of its development in these situations. A thorough 
understanding of the mechanism of its production and an ade¬ 
quate appreciation of its clinical significance is essential for 
the intelligent management of these cases. The early recogni¬ 
tion of its presence and the institution of prompt and appro¬ 
priate measures to control it are important, and may be life¬ 
saving. 

Air may gain access to the mediastinum by several anatomic 
routes: 

1. Directly through a perforation of the trachea, bronchi, or 
esophagus. 

2. By dissection along the fascial planes of the neck. 

3. From the interstitial tissues of the lung, by travelling to 
the hilus along the perivascular and peribronchial sheaths fol¬ 
lowing rupture of pulmonary alveoli. 

From the retroperitoneal space. 

It is also theoretically possible for mediastinal emphysema 
to develop by the spread of air between the parietal pleura 
and the chest wall, or beneath the visceral pleura, or by pass¬ 
age of air from the pleural cavity to the mediastinum. Finally, 
artificial pneumomediastium may be deliberately induced by 
direct needle puncture, as originated for diagnostic purposes 
by Condorelli 1 in 1936. 

♦Presented as Candidate’s Thesis to American L.art nerological, Rhlnolog- 
ical and Ototogicai Society, Inc, 1955. 

Editor's Note: This ms received In Larjugoscope Office and accepted 
for publication Junuarv 20. 1056 
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In mediastinal emphysema complicating opei'ations on the 
neck such as tracheotomy and thyroidectomy, the only path¬ 
ways requiring consideration are: direct perforation of the 
airway, spread along the fascial planes of the neck, and 
through the mechanism of interstitial pulmonary emphysema. 

A review of the increasing number of case reports of this 
complication reveals a great variance in opinion among authors 
as to the mechanism involved. 

Historical Aspects. 

Emphysema in that form in which gas or air becomes col¬ 
lected under the skin or in the connective tissue was well 
known to Paul of Angina 2 in the Seventh century A. D. There 
is little doubt that gas gangrene was included in this category, 
and it was not until the time of Ambroise Pare 3 in the Six¬ 
teenth Century that a more accurate concept of aberrent air in 
the subcutaneous tissues after trauma was developed; how¬ 
ever, the principle of negative intrathoracic pressure was un¬ 
familiar to these observers, and no notice was taken of the 
effect of trapped air within the thorax in patients exhibiting 
surgical emphysema with chest injuries. In 1767, William 
Hewson 1 reached the important conclusion that air is contained 
between the pleural layers in pneumothorax, and he decided 
it could be the cause of deleterious pressure symptoms even 
capable of producing death. His interest had been aroused by 
several reports 3 ' n ’ 7 ’ s of chest wounds complicated by subcu¬ 
taneous emphysema. In the light of the new knowledge gained 
from his experiments, he reevaluated these cases that had been 
erroneously interpreted, thereby gaining for them a niche 
in any history of this subject. 

In-1826 Laennec'* published the second edition of his classi¬ 
cal treatise on diseases of the lung, in which he accurately de¬ 
scribed the clinical condition of pulmonary interstitial emphy¬ 
sema, so frequently the precursor of mediastinal emphysema. 
In this great work, he displayed familiarity with certain as¬ 
pects of its pathogenesis and with many of its symptoms and 
signs. 

The clearer perception of pulmonary disease and the novel 
methods of physical examination of the chest introduced by 
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Laeimec stimulated flesh mteiest m pathology of the lungs 
This manifested itself, paiticulaily m Fiance, m a senes of 
lepoits' 0111 '■* of clinical cases exhibiting the thiee stages of 
pulmonary, mediastinal and subcutaneous emphysema, and the 
coil elation of them all as phases of a single entity teimed gen- 
eiahzed emphysema 

The obseivations of these clinicians weie based almost en- 
tuely on patients with medical diseases associated with seveie 
coughing, 01 on those with conditions accompanied by intense 
shaming, as m paituntion (Menieie’s thiee patients) 10 The 
appeal ance of emphysema was leadily and satisfactory ex¬ 
plained by Laennec’s “Emphyseme Inteilobulane du Poumon” 
and its sequelae Fiom then expel ience it was believed that 
this complication m itself was not dangerous, and Laennec’s 
stitement that he had not seen anyone die of this condition 
alone was cited by Rogei* 1 in 1862 m suppoit of this convic¬ 
tion (“Je n’ai vu mourn peisonne de cette affection seule") 

Meanwhile smgeons weie encoimtenng cases of mediastinal 
emphysema associated with chest mj lines, in which the mech¬ 
anism appealed to be identical with those of medical oiigm 
Dupuytien 11 regaided the initiation of an into the medias¬ 
tinum in tiaumatic cases with extieme giavity because of the 
piesumed piessuie on vital oigans, and he attached an unfa¬ 
vorable piognosis to its advent The whole subject leceived 
caieful consideiation by Demaiquay‘“ m lus monogiaph pub¬ 
lished m 1886 He disagteed with Dupuytien’s pessimistic 
view of mediastinal emphysema, because he did not believe 
sufficient piessuie could be built up to affect seiiously the im¬ 
portant mediastinal oigans when an easy escape loute lias 
piesent into the neck and subcutaneous tissues wheie the em¬ 
physema usually leveals itself hist He conceded, howevei, 
that in geneial the complication m surgical cases should be 
taken seiiously, not because of any influence it had on the piog- 
nosis but as an indication of the giavity of the piimaiy lesion 
causing it He eonsideied spontaneous emphysema, oi that fol¬ 
lowing effoit, as not seuous and as always teinunatmg in cuie 

Both Guillot' 1 and Ozanam 1 had studied then autopsy ma- 
teiial, and Rokitansky 1 ’’ completed Laennec’s pictuie by de- 
scubing the pathological aspects m his text book on pathology 
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in 1856. Following this, in 1888 Muller 17 summarized the 
course of events from rupture of the pulmonary alveolar walls 
to interstitial emphysema of the lungs, thence to invasion of 
the mediastinum with air and finally to infiltration of the sub¬ 
cutaneous tissues of the neck to produce generalized emphy¬ 
sema. In addition, he noted the diminution of the area of car¬ 
diac dullness in mediastinal emphysema and described crepi¬ 
tant sounds dependent upon the heart beat. This report ex¬ 
hibited a comprehension of mediastinal emphysema approach¬ 
ing the modern concept. 

In pursuing the development of this theory which eventually 
became known as the intrinsic mechanism, two more recent 
important contributions must still be given consideration. 
Through his clinical studies of mediastinal emphysema of ap¬ 
parently spontaneous origin, full credit is due to Hamman 18 
for elucidating the diagnostic aspects of interstitial pulmonary 
emphysema and its sequel, mediastinal emphysema. The path¬ 
ognomonic sign of air in the mediastinum described as a 
crunching or crackling sound over the heart synchronous with 
each contraction has, since his description of it, been known 
as Hamman’s sign. 

About 1930, and in subsequent years, the Maeklins 10 by their 
laboratory investigations and voluminous writings greatly in¬ 
creased our knowledge of the pathogenesis of interstitial and 
mediastinal emphysema. They discussed the sequence of events 
and the factors involved in the rupture of the marginal alveoli 
and the transport of air by way of the sheaths of the pulmo¬ 
nary blood vessels to the hilus and thence to the mediastinum; 
furthermore, they stressed the potential dangers of this aber- 
rent air within the thorax and employed the word “malignant” 
in describing 102 these serious cases. The appropriate term “air 
block” was coined by one ,,Jc of them to describe the condition 
arising from interference of air in the lung, mediastinum and 
extensions therefrom with the vital functions of respiration 
and circulation. 

The drift toward conformity in explaining the mechanism 
of mediastinal emphysema noted in the Nineteenth Century 
was halted in 1882 by a scientific inquiry reported by Champ- 
neys.- Ua This experimental investigation was conducted in the 
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true Hunterian tradition, and the conclusions derived from it 
marked the beginning of a new concept of the manner in which 
air may reach the mediastinum. The experiments were per¬ 
formed on the bodies of still-born children that were subjected 
to artificial respiration after inserting a cannula into the 
trachea following a tracheotomy. Mediastinal emphysema oc¬ 
curred in seven out of 21 experiments, and it appeared that 
during inspiration the air travelled through the cervical inci¬ 
sion into the tissues of the neck and mediastinum. He con¬ 
cluded that the conditions favoring the production of medias¬ 
tinal emphysema were division of the deep cervical fascia dur¬ 
ing violent inspiratory efforts resulting from obstruction in 
the air passages, and that the route selected by the air was the 
space behind the deep fascia. A second report 1011 in 1884 con¬ 
tributed positive post-mortem findings of mediastinal emphy¬ 
sema in 16 of 28 fatal cases of tracheotomy, presumably all in 
young children. 

Few records of mediastinal emphysema following tracheot¬ 
omy are available in the literature prior to Champney’s pub¬ 
lication. Martini’s equivocal cases 31 of two infants in 1858 who 
also had mediastinal abscess, Wilks’ three cases 32 (two chil¬ 
dren and one adult) in 1860 and Bartel’s boy 33 of seven in 
1866, probably comprise the earliest recorded cases. All these 
patients died and were examined post-mortem, but no con¬ 
vincing theory of the course of the pathological changes was 
adduced. 

It seems worthy of note that mediastinal emphysema as a 
complication of tracheotomy was either unrecognized or dis¬ 
regarded for a century or more. Although the operation is 
credited 34 to Asclepiades in 124 B. C., and was described by 
many surgical writers of antiquity, the first successful trache¬ 
otomy is ascribed to Brasovola 25 in 1546. The procedure was 
not often performed until advocated by Louis 30 for the re¬ 
moval of foreign bodies in the air passages in his celebrated 
“Second Memoir on Bronchotomy”, published in 1759. Louis 
noted one fatal case of mediastinal emphysema occurring in 
a seven-year-old girl with a bean lodged in the trachea, but 
made no mention of its occurrence following tracheotomy. Sim¬ 
ilarly in this country Gross, 33 who popularized opening the 
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trachea for the removal of foreign bodies, appeared to over¬ 
look the complication. Among accidents of tracheotomy, he 
stated that emphysema occasionally attended or followed the 
operation, but that it was more alarming than dangerous. His 
subsequent description was obviously that of subcutaneous 
emphysema of the neck. Weist- S in 1882 reported on a study 
of 1000 cases of foreign bodies in the air passages to deter¬ 
mine the propriety of bronehotomy in such accidents. The 
operation was performed in 338 cases with a mortality of 27.4 
per cent. Among the 93 fatalities the causes of death were 
enumerated with no mention of mediastinal emphysema. 

During this period one might suppose that mediastinal em¬ 
physema complicating tracheotomy for the relief of acute in¬ 
flammatory obstruction in the upper air passages would occur 
with more frequency and be recognized. Likewise, the paucity 
of such reports is impressive. Bretonneau- 0 in 1826 advocated 
and practiced tracheotomy for laryngeal obstruction in mem¬ 
branous croup which he regarded in most cases as diphtheria. 
Neither he nor his pupil Trousseau 10 - 1 discussed the complica¬ 
tion in their earlier manuscripts; however, in 1861 after ex¬ 
tensive experience with the operation, Trousseau 30b described 
the occurrence of emphysema of the neck and the resulting 
respiratory embarrassment when it invaded the chest. He em¬ 
phasized the complication as being promoted by the rapid 
(stab) method of tracheotomy which he deprecated. In his 
opinion the more delibei'ate procedure was preferable, since 
with it there was less danger of the accident’s happening. 

Various reasons may be postulated for the apparent failure 
of these able clinicians to observe the complication which pre¬ 
sumably arose occasionally. Many of the patients were mori¬ 
bund when the operation was performed, and died of their 
disease immediately, or too soon for emphysema to develop. 
Hemorrhage and failure to relieve asphyxia accounted for 
most of the operative deaths. Some cases may have been ob¬ 
scured by infection and by the so-called pneumonia, which was 
often recorded. Certainly a major cause was the inadequate 
delineation of the diagnostic features of air in the medias¬ 
tinum, and the fact that the Roentgen ray had not yet been 
discovered. 
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Mediastinal Emphysema Complicating Tracheotomy. 

The publication of Champney’s article was soon succeeded 
by reports of other cases of post-tracheotomy mediastinal em¬ 
physema. Ewart and Roderick 31 in 1899 recorded the case of 
a five-year-old girl, ill with diphtheria, who died three days 
after tracheotomy. Autopsy revealed mediastinal and subcu¬ 
taneous emphysema, which the authors attributed to weaken¬ 
ing and bursting of the walls of the pulmonary alveoli from 
their distension by coughing. They distinguished the two 
routes by which air may enter the mediastinum in tracheotomy 
cases, and designated them respectively the extrinsic or in¬ 
spiratory, by way of the recently divided fascial planes; and 
the intrinsic or expiratory type caused by distension and rup¬ 
ture of the lung alveoli under stress of bronchiolar obstruction. 
The latter method they considered to be less common but more 
serious on account of its supposed uncontrollability. 

Leiner 11 in 1903 reported nine cases of mediastinal emphy¬ 
sema following tracheotomy in children. He believed that the 
air entered the neck wound and extended downward. He gave 
as reasons for this, the rapid appearance of mediastinal em¬ 
physema after the operation, the normal findings in the chest 
before operation, and the absence at autopsy of interstitial or 
subpleural emphysema in the lungs of the four patients who 
died. In 1939 Graebner 33 reported five children tracheotomized 
for acute laryngeal obstruction, in one of whom the mediastinal 
emphysema preceded the operation. In the same year, Mich¬ 
els 31 presented six instances of children with either mediastinal 
emphysema or pneumothorax developing after tracheotomy. 
Both Graebner and Michels attributed the complication to 
Macklin's theory. Neffson 33 took the contrary view after a 
careful discussion of the possible mechanisms in a import pub¬ 
lished in 1943. This was after an experience with 17 cases of 
pneumothorax and 30 of mediastinal emphysema in 126 trache¬ 
otomies in a 10-year period for the relief of acute non-diph- 
theritic obstructive infections of the larynx, trachea, and 
bronchi. Similar conclusions, namely that air is sucked by 
negative intrathoracic pressure through the tracheotomy 
wound along the deep cervical fascial planes into the medias¬ 
tinum, were evinced in two other contemporary series of cases. 
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Goldberg and associates 30 reported 18 tracheotomies for croup 
with 12 mediastinal emphysemas and eight pneumothoraces. 
Their observations were complemented by experimental work 
on human cadavers. Forbes and associates 35 studied 120 chil¬ 
dren tracheotomized for acute laryngotracheobronchitis with 
an occurrence of postoperative mediastinal emphysema in 25 
per cent and pneumothorax in 10 per cent of the patients. They 
also experimented with dogs and confirmed their beliefs. 

During this same period Macklin was conducting his animal 
experiments and proving to his satisfaction the validity of his 
intrinsic theory of the mechanism by which air gains access 
to the mediastinum. His exhaustive treatise 106 of 1944 detailed 
the applicability of his theory in explaining the development 
of mediastinal emphysema in many diverse circumstances un¬ 
accountable in any other way. A compelling example pertinent 
to the subject under discussion is the appearance of medias¬ 
tinal emphysema before tracheotomy or without tracheotomy 
in occasional cases of acute laryngeal obstruction. Macklin 
argued that pulmonary interstitial emphysema was already 
present from alveolar distension and rupture caused by the 
respiratory obstruction, and that mediastinal emphysema and 
possibly pneumothorax resulted from its extension, thereby 
making the tracheotomy a co-incidental and not a causal ele¬ 
ment. 

The route by which air readies the mediastinum in the pres¬ 
ence of any open neck wound when there is also obstruction 
to the airway continues to be a subject of much debate. The 
arguments for both theories are fully discussed in excellent 
reviews published in the decade from 1940 to 1950 by Gold¬ 
berg, 315 Neffson, 35 ' 38 Forbes 37 and Macklin. 106 The truth prob¬ 
ably is that both mechanisms operate in different cases and 
both may be involved together in certain individual instances. 

For sake of completeness a third possible route to the medi¬ 
astinum is mentioned, namely, by trauma to the apical pleura 
in performing a low tracheotomy. This was suggested by 
Wiethe 30 but is probably rare, as the injury has seldom been 
reported. As demonstrated by Macklin 1Ue the resultant pneu¬ 
mothorax could only with great difficulty, if at all, rupture 
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medially into the mediastinum to produce a pneumonomcdiaati- 
num. 

Tile incidence of mediastinal emphysema complicating tra¬ 
cheotomy is influenced directly and definitely by several well- 
recognized factois: 

1. The Urgency of the Operation as Measured by the Sever¬ 
ity of the Dyspnea and Other Obstructive Signs. The powerful 
inspiratory efforts greatly diminish the intrathoracic pressure 
and favor the indi awing of air through the open incision in 
the neck. If an interstitial emphysema ha3 already started in 
the connective tissue of the lung it may continue to progress 
even though the ob-truction is relieved. Once its need becomes 
apparent, tracheotomy should be performed as early as pos¬ 
sible and not as a last desperate expedient. 

2 Th e Technique Employed ami the Difficulty Experienced 
in Performin' / the Operation. Champneys 1 '* considered the 
dangerous period to be the interval between division of the 
deep fascia and the introduction of the tube. Undue delay in 
this period increases the danger. Widespread dissection in the 
neck tissues and lifting the pretracheal fascia should fce 
avoided. The incision should not be lower than necessary to 
avoid entering the superior mediastinum. Suturing of the skin 
close to the cannula was considered dangerous by Jackson*'' but 
was discounted by MfEson.-* 
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firmed “the presence of an airway—or a small bronchoscope in 
the trachea during - tracheotomy makes the operation an unhur¬ 
ried, tranquil procedure. It is probably the greatest single fac¬ 
tor in lowering the mortality rate of tracheotomy ; per se, and 
in avoiding mediastinal emphysema and pneumothorax”. Yet 
a few notes of warning concerning the procedure have been re¬ 
corded. MacCready 4 - felt that the additional instrumentation 
sometimes increased the respiratory efforts with its potential 
danger of inciting the complication. Wiley and Sugarbaker 43 
found introduction of the tube impractical in the presence of 
many obstructive lesions. Holinger 44 drew attention to the risk 
of too low a tracheotomy while the head is hyperextended with 
a bronchoscope in place. When the bronchoscope is withdrawn 
and the head returns to its normal position the tracheal inci¬ 
sion may be within the thorax. Subsequent coughing might 
then force air into the mediastinum. 

3. The Adequacy of the Postoperative Supervision. This re¬ 
volves mainly on the problem of maintaining constantly a clear 
airway. Repeated aspiration must be employed, if necessary, 
to eliminate obstruction in the lower passages. The correct 
placement of the tube within the lumen of the trachea at all 
times is of paramount importance. The necessity of close 
watching for a misplaced or blocked tube was emphasized by 
Reading 15 “that a patient is wearing a tracheotomy tube does 
not necessarily imply that he is able to breathe through it, nor 
does the fact that some air can be felt percolating from the 
wound in the region of the tube mean that he is breathing 
through the tube”. 

U. The Age of the Patient. Children develop the complica¬ 
tion much more readily than older individuals. Many explana¬ 
tions have been advanced for this. Children tend to experience 
more acute degrees of respiratory obstruction than adults. 
They also present more technical problems to the surgeon. The 
operative field is smaller, with consequently a relatively longer 
incision. The greater looseness of the areolar tissue in the re¬ 
gion facilitates separation of fascial layers and sometimes even 
allows the tube to be pushed down in front of the trachea in a 
struggling uncooperative child. 

5. The Clinical Condition Necessitating Tracheotomy. Acute 
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laryngotracheobronchitis deserves special consideration be¬ 
cause this disease accounts for the great majority of tracheoto¬ 
mies, especially in children; and the incidence of a complicat¬ 
ing mediastinal emphysema is much higher when the operation 
is required in its presence than in any other circumstance. 
Two reasons are given for this: First, the disease involves the 
whole respiratory tract combining an acute upper respiratory 
obstruction in the larynx with impediment in the lower pass¬ 
ages by accumulation of thick secretions; dyspnea may persist 
from the latter after the former is relieved by the tracheotomy. 
Second, the extreme dyspnea and diffuse bronchopulmonary 
pathological changes tend to promote the production of pulmo¬ 
nary interstitial emphysema, according to the theory of Mack- 
lin. The double hazard of upper and lower respiratory ob¬ 
struction inherent in acute laryngotracheobronchitis was dis¬ 
ci rued by Neffson and YVishik 10 as early as 1934, and is now 
generally acknowledged; in fact, the occasional failure of tra¬ 
cheotomy to afford satisfactory relief of dyspnea and the rela¬ 
tively high incidence of supervening emphysema and pneumo¬ 
thorax in this rather ill-defined disease-complex, has resulted 
in differing opinions as to the advisability of the operation in 
some cases. Although in favor of the operation when per¬ 
formed, if possible, as an elective procedure, Briggs and Hesel- 
tine’ 7 recently examined divergent points of view regarding 
this question. 

Series of tracheotomies in patients with acute Iaryngotrach- 
eobronchitis as reported by Goldberg, 30 Neffson, 35 and 
Forbes, 37 with their high incidence of mediastinal emphysema, 
are in marked contrast to series where the operation was per¬ 
formed for other less complex obstructive conditions. Figi ls 
in reporting 206 consecutive tracheotomies at the Mayo Clinic 
did not mention the occurrence of either mediastinal emphy¬ 
sema or pneumothorax. Only two of these patients had laryn- 
gotracheitis. Davis and associates, 10 in 155 operations, ob¬ 
served mediastinal emphysema as a complication in eight pa¬ 
tients and pneumothorax in eight patients among 22 of the 
total having acute laryngotracheobronchitis. They expressed 
surprise at the infreqeuncy of the complications in the series 
as a whole, a fact they attributed to lack of routine postopera¬ 
tive chest roentgenograms. Fitzhugh (1941)in 100 trache- 
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otomies which included 10 for acute laryngotracheobronchitis, 
reported two with pneumothorax, one of which also had rec¬ 
ognized mediastinal emphysema. In a later series (1954) 50b 
of 150 cases which apparently included none of acute laryngo¬ 
tracheobronchitis, there wei-e three pneumothoraces. Subcu¬ 
taneous emphysema and mediastinal emphysema were men¬ 
tioned as often present but of a degree to cause no conceim. 
Evans and Smalldon, 51 in New York Hospital, analyzed 50 
cases of mediastinal emphysema from various causes, and 
found 10 occurred in tracheotomized patients, of whom five 
had acute laryngotracheobronchitis, and all of these were in 
patients three years of age or younger. 

In recent years ti'aeheotomy has been used successfully in 
an increasing number of entirely diffei-ent conditions asso¬ 
ciated with obstruction by secretions in the lower respiratory 
ti'act. The purpose is to facilitate removal of obstructive secre¬ 
tions from the tracheo-bronchial tree and thereby prevent pul¬ 
monary complications and anoxia. The idea gained prominence 
through Galloway’s work 5 -’ on bulbar poliomyelitis in 1943, and 
Priest’s subsequent studies 5 ’ of the same disease. The new con¬ 
cept enoi'mously increases the indications for the opei’ation. 
These now include neurological disorders, severe debility, 
comatose states, botulism, drug poisoning, tetanus, sevei’e head 
and chest injuries, and lengthy head and neck opeixitions. Re¬ 
cent studies of the basic physiopathology involved, and reviews 
of these newer indications, with author inferences, have been 
made by Von Leden, 51 Fitzhugh and Morgan 506 and Taylor. 55 
Careful perusal of the original articles of the numerous au¬ 
thors cited revealed the enlightening fact that when trache¬ 
otomy was pei'foi-med morn or less as a prophylactic measure 
and not in the presence of acute high obstruction, the proba¬ 
bility of mediastinal emphysema was rarely mentioned as a 
complication, and then usually as only an inconsequential pos¬ 
sibility. 

During the 12-year period from 1943 to 1954, inclusive, 
there were 232 tracheotomies pei’formed on 225 patients in St. 
Luke’s and Roosevelt Hospitals in New York City. The accom¬ 
panying table classifies the indications for the operation ac¬ 
cording to the degree of l-espii-atory difficulty. Not all the 
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acute conditions repiesent emeigency pioceduies with little 
legard to stenle technique, but al! the patients m this categoiy 
had dyspnea and othei signs of definite obstiuction at the time 
of opeiation This study is in no sense a statistical one deal¬ 
ing with aveiages 01 medians, but lathei one concerned pn- 
mauly with the unexpected and the unpi edictable Yet it is 
deseiving of notice that all of the eight instances of medias¬ 
tinal emphysema occuned in the uigent gioup, and m three 
of these the patient had acute Iaryngotiacheobronchitis 


MEDIASTINAL EMPHYSEMA COMPLICATING TRACHEOTOMY 



Adults 

Children under 

12 years of age 

Total 

Acute laryngotracheo 

bronchitis 

5 

(1ME) 

14 

(2 M E ) 

19 

Othei acute conditions 

53 

(2 M E ) 

16 

(2MB) 

69 

Malignant neoplasms 
of laiynv 

Acute* conditions 

21 

(IMS ) 


21 

Elective opei itions 

78 


78 

Other elective opetations 

42 

3 

45 






199 

33 

232 


In this senes the number of patients opeiated upon foi acute 
laiyngotracheobionchitis seems disproportionately small They 
reflected the total number of admissions foi this disease, and 
are possibly explained by the fact that many of them aie con¬ 
fused with diphtheria befoie admission and aie taken directly 
to hospitals for contagious diseases Among the elective opera¬ 
tions there was none foi poliomyelitis, as these cases, during 
the period reviewed, weie being handled m other institutions 
equipped with special isolation facilities 

Physiopatlioloyy 

Mediastinal emphysema may lemam confined within the 
mediastinum, oi it may escape into the deep and subcutaneous 
tissues of the neck, into one 01 both pleuial cavities, 01 thiough 
the diaphiagmatic openings into the letiopentoneal space 
The amount of an invading the mediastinum detei mines the 
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pressure that is exerted. Hamman 1Sc emphasized that when 
sufficient pressure develops, air always escapes from the me¬ 
diastinum. Escape into the neck and contiguous subcutaneous 
regions is easily detected and is usually considered evidence 
of mediastinal emphysema. This inference is on sound prem¬ 
ises when emphysema of the mediastinum is the sequel of an 
initial pulmonary interstitial emphysema. In such cases, as 
for example, spontaneous mediastinal emphysema and that oc¬ 
curring during expiratory straining against a closed glottis, 
there is justification in terming the presence of subcutaneous 
emphysema in the neck as pathognomonic of mediastinal em¬ 
physema. The finding is not necessarily diagnostic in wounds 
of the chest communicating with the lung, or where air enters 
the fascial planes from the buccal or nasal cavities; likewise, 
air may leak around a tracheotomy opening or through a frac¬ 
ture site in the larynx and cause subcutaneous emphysema in 
the neck without the inevitable co-existence of mediastinal em¬ 
physema. Notwithstanding, in these latter instances one might 
profitably heed the admonition 

“Look to it well and say you are well warn’d.” 

—Shakespeare: Henry VI, Part 1, Act II, Sc. -t, 1. 103. 

After subcutaneous emphysema the next most frequently 
diagnosed sequel of mediastinal emphysema is pneumothorax. 
This represents escape of air under pressure through the thin 
pleural surfaces of the mediastinum into the pleural cavity. 
This actuality was clearly demonstrated experimentally by 
Joannides and Tsoulos 50 in dogs, and verified by Keis, BT and 
Barrie,“ and Goldberg 311 in human cadavers. In living patients 
the critical mediastinal pressure necessary to rupture into the 
pleural cavity remains to be determined. Goldberg’s experi- 
ments JG seemed to indicate that it must be above 20 mm. of 
mercury. Keiss and Barrie both believed that sufficiently high 
pressure could be attained to accomplish this in the presence 
of dyspnea from respiratory obstruction, even though an open 
neck wound was present. They found no reason to question 
the belief that air may be sucked through an open wound into 
the mediastinum and thence enter the pleural cavities. Seidl, 53 
on the other hand, from his experiments on dogs and clinical 
observations on thyroidectomy patients, could not conceive of 
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sufhcient piessuie being built up m the mediastinum by this 
method to cause its luptuie into the pleuial cavity If an en- 
teied the mediastinum by this loute, which he conceded as 
possible, he claimed that it should be absoibed 01 escape 
tlnough the ongnial neck wound 01 tlnough any diamage 
opening Seed'" coneuned, and used the findings to fuithei 
Ins aigument m favoi of Mackhn's tlieoiy to explain medias¬ 
tinal emplijsema and pneumothorax in thyioidectomy cases 

The impoitance of these uval tlieones is emphasized anew 
m the piesence of a complicating tension pneumothorax If 
the ouginal souice of an ueie an ipsilatcial pulmonaiy In¬ 
tel stitial emphysema fiom mptuied alveoli, fmthei leakage 
might be lessened 01 anested with compiession of the lung 
by the pneumothoiax This action would be non-opeiative if 
the an weie enteung the mediastinum tlnough the fascial 
planes of the neck The piognoslic significance of the pnmaiy 
loute of entiy of an is obvious 

One moie aspect of the mtei nlationship of mediastinal em¬ 
physema and pneumothoiax should be noticed The luptuie 
of a subpleuial emphysematous bleb on the suifa'e of the lung 
is often offeied as an explanation foi spontaneous pneumo¬ 
thoiax A valvulai mechanism is invoked to explain positive 
piessuie in the pleuial cavity It seems most impiobable foi 
mediastinal oi subcutaneous emphysema to lesult fiom pneu- 
mothoiax pioduced in tins way Much highei piessuies are 
leguned to luptuie the noimal visceial pleuia than the thin 
mediastinal pleui a An passes lathei easily fi om the mediasti¬ 
num into the pleuial cavity, but almost nevei m the leveise 
dnection, as demolish ated by expel imental and clinical ob- 
seivations I9e ,s, > If pulmonary mteistitial emphysema is pies- 
ent, it is theoretically possible foi an to pioceed penpheiallj 
towaid the suiface of the lung, 01 but Macklm l8b proved that 
pressure gradients took most of it along the blood vessel 
sheaths towaid the hilus If an enteied by way of the neck the 
mediastinal emphysema must perforce have pieceded the 
pneumothoiax 


The thud escape loute for an fiom the mediastinum is 
tlnough the diapluagm about the aorta and esophagus to the 
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pressure that is exerted. Haraman 18 ' emphasized that when 
sufficient pressure develops, air always escapes from the me¬ 
diastinum. Escape into the neck and contiguous subcutaneous 
regions is easily detected and is usually considered evidence 
of mediastinal emphysema. This inference is on sound prem¬ 
ises when emphysema of the mediastinum is the sequel of an 
initial pulmonary interstitial emphysema. In such cases, as 
for example, spontaneous mediastinal emphysema and that oc¬ 
curring during expiratory straining against a closed glottis, 
thei’e is justification in terming the presence of subcutaneous 
emphysema in the neck as pathognomonic of mediastinal em¬ 
physema. The finding is not necessarily diagnostic in wounds 
of the chest communicating with the lung, or whex'e air enters 
the fascial planes from the buccal or nasal cavities; likewise, 
air may leak around a tracheotomy opening or through a frac¬ 
ture site in the larynx and cause subcutaneous emphysema in 
the neck without the inevitable co-existence of mediastinal em¬ 
physema. Notwithstanding, in these latter instances one might 
profitably heed the admonition 

“Look to it well and say you are well warn’d.” 

—Shakespeare: Henry VI, Part 1, Act II, Sc. -I, I. 103. 

After subcutaneous emphysema the next most frequently 
diagnosed sequel of mediastinal emphysema is pneumothorax. 
This represents escape of air under pressure through the thin 
pleural surfaces of the mediastinum into the pleural cavity. 
This actuality was clearly demonstrated experimentally by 
Joannides and Tsoulos 30 in dogs, and verified by Keis, 5T and 
Barrie, 38 and Goldberg 30 in human cadavers. In living patients 
the critical mediastinal pressure necessary to rupture into the 
pleural cavity remains to be determined. Goldberg’s experi¬ 
ments 30 seemed to indicate that it must be above 20 mm. of 
mercury. Keiss and Barrie both believed that sufficiently high 
pressure could be attained to accomplish this in the presence 
of dyspnea from respiratory obstruction, even though an open 
neck wound was present. They found no reason to question 
the belief that air may be sucked through an open wound into 
the mediastinum and thence enter the pleural cavities. Seidl, 50 
on the other hand, from his experiments on dogs and clinical 
observations on thyroidectomy patients, could not conceive of 
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sufficient pressure being built up in the mediastinum by this 
method to cause its rupture into the pleural cavity. If air en¬ 
tered the mediastinum by this route, which he conceded as 
possible, he claimed that it should be absorbed or escape 
through the original neck wound or through any drainage 
opening. Seed 1 ’ 0 concurred, and used the findings to further 
his argument in favor of Macklin’s theory to explain medias¬ 
tinal emphysema and pneumothorax in thyroidectomy c,'3's. 

The importance of these rival theories is emphasized anew 
in the presence of a complicating tension pneumothorax. If 
the original source of air were an ipsilatcrai pulnn naij m 
terstitial emphysema from ruptured alveoli, fuithm leakage 
might be lessened or arrested with compression ot the lung 
by the pneumothorax. This action would tie non-opcral.ve if 
the air were entering the mediastinum through the fascia! 
planes of the neck. The prognostic significance of the pnnvuj 
route of entry of air is obvious. 

One more aspect of the interrelationship of memastmal em¬ 
physema and pneumothorax should be noticed The rupture 
of a subpleural emphysematous bleb on the surface of the lung 
is often offered as an explanation for spontaneous pneumo¬ 
thorax. A valvular mechanism is invoked to explain positive 
pressure in the pleural cavity. It seems most improbable for 
mediastinal or subcutaneous emphysema to result from pneu¬ 
mothorax produced in this way. Much higher pressures are 
required to rupture the normal visceral pleura than the thin 
mediastinal pleura. Air passes rather easily from the mediasti¬ 
num into the pleural cavity, but almost never in the reverse 
direction, as demonstrated by experimental and clinical ob¬ 
servations. 10 '’’^ if pulmonary interstitial emphysema is pres¬ 
ent, it is theoretically possible for air to proceed peripherally 
toward the surface of the lung, 01 but Mackliu 151 ' proved that 
pressure gradients took most of it along the blood vessel 
sheaths toward the hilus. If air entered by way of the neck the 
mediastinal emphysema must perforce have pi-eceded the 
pneumothorax. 

The third escape route for air from the mediastinum is 
through the diaphragm about the aorta and esophagus to the 
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retroperitoneal tissues. This pathway is utilized less fre¬ 
quently than the superior aperture into the neck. Sweet 0 '- ex¬ 
plained this by the fact that air in body spaces tends to rise 
in contradistinction to liquids which gravitate downward. He 
speculated that this physical law applied in mediastinal em¬ 
physema when the patient was in the usual semi-recumbent 
position, and that it accounted for the more common appear¬ 
ance of emphysema in the subcutaneous tissues of the neck. 

A small amount of air in the mediastinum may produce only 
trivial symptoms, or none at all; whereas large amounts may 
cause grave disturbances and may even lead to death. Jehn 
and Nissen Gd proved by animal experiments that no recogniz¬ 
able symptoms appeared until the normally negative intra- 
mediastinal pressure reached about zero. If more air was in¬ 
troduced signs of cardiac tamponade, falling blood pressure 
with dyspnea and cyanosis soon supervened. These changes 
progressed rapidly depending on the amount of pressure and 
the rapidity of its increase. The effects were the result of in¬ 
creased mediastinal pressure causing mechanical interference 
to the circulation by compression of the large veins entering 
both sides of the heart. This action was demonstrated experi¬ 
mentally in rabbits by Ballon and Francis 01 and confirmed 
clinically by Jessup. 03 That the pernicious consequences of in¬ 
creased mediastinal pressure as noted by these investigators 
was due to the rapidity and the uncontrolled extent of its for¬ 
mation is illustrated by comparison with the benign reactions 
observed during the induction of orderly diagnostic artificial 
pneumomediastinum. 

The diagnostic injection of 40 to 150 cc. of air into the 
mediastinum of each of 40 children by Castellanos and Pere¬ 
iras 00 caused no ill effects. In adults, Bariety and associates 07 
routinely injected 400 to 700 cc. of air in 20 minutes, creating 
a final pressure of 8 to 15 cm. of water with only insignificant 
symptoms. They attributed this remarkable tolerance to avoid¬ 
ance of sudden and massive distension of the mediastinal cel¬ 
lular tissue with resultant flooding of the escape avenues. The 
availability and spontaneous use of these escape channels thus 
constitutes a powerful factor in regulating abnormal intra- 
mediastinal pressures. 
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Torrey and Grosh“ noted the dramatic relief of symptoms 
and prompt improvement in the patient’s condition as high 
intrathoracic pressure was relieved by the appearance of sub¬ 
cutaneous emphysema. Conversely, it lias been often com¬ 
mented that when there are alarming signs of increased me¬ 
diastinal pressure there is usually little subcutaneous emphy¬ 
sema. A reciprocal relationship between mediastinal pressure 
and subcutaneous emphysema was noted experimentally by 
Ballon and Francis. 1 ' 4 The release of air under pressure from 
the mediastinum into the pieural cavity does not offer such a 
safe escape. The capacity of the pleural cavity is limited, and 
dyspnea and cyanosis are augmented rather than relieved if 
tension pneumothorax supervenes. If the condition is bilateral, 
life itself is in grave peril. In his monograph on acute laryn- 
gotracheobronchitis, Neifson 38 estimated the mortality to be 
less than 20 per cent in unilateral pneumothorax, but about 
90 per cent in bilateral cases. 

Much has been learned about the anatomy of the region 
since the time of Ambroise Pare and the succeeding Seven¬ 
teenth Century. The mediastinum is no longer believed to be 
the firm rigid structure described by Crooke 35 in 1616, whose 
action is to support and steady the heart and to separate it 
from the lungs, and the lungs from each other, so that all may 
function independently. Increased knowledge of the physiology 
of the mediastinum was made possible by the introduction of 
differential pressure anesthesia in 1904 by Sauerbruch. 70 A 
means was thus provided for maintaining respiration when 
the chest had been laid open, and one or both lungs were ex¬ 
posed to the atmospheric pressure, thereby permitting opera¬ 
tions to be performed on thoracic viscera. Surgeons could then 
verify clinically Graham’s modem concept 7 ' of a yielding and 
mobile mediastinum and contents; yet much is still unknown 
regarding the physio-pathology of the mediastinum. Bariety' 7 
has epitomized it well by stating that one does not deal here 
with a well-defined closed space to which accurate physical 
laws may be applied, but rather with a passage open upwards 
and downwards, whose size, capacity, structure, suppleness 
and permeability are variable from one subject to another. 
These variables must be taken into account when evaluating 
an individual case of mediastinal emphysema. 
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Symptoms and Physical Signs. 

Once one is familiar with the syndrome of mediastinal em¬ 
physema and its sequelae its identity should not be difficult. 
The diagnosis depends primarily upon the surgeon’s aware¬ 
ness of the possibility. Symptoms usually appear during the 
operation or within a few hours of its termination. The clini¬ 
cal signs have been described 7 -' 73 ’ 71 more comprehensively in 
discussions concerning spontaneous emphysema of the medias¬ 
tinum in which the picture is clearly defined and the symptoms 
are not mingled with those of an operation or an antecedent 
medical condition. Schwartz, Mcllroy and Warren 75 observed 
the essential similarity in the clinical picture of all cases of 
mediastinal emphysema, however caused, but noted that any 
fatal cases have invariably occurred in the secondary type. 

Pain in the chest is the most constant symptom and is char¬ 
acteristically precordial or substernal. It may be severe with 
anginal type of radiation simulating organic heart disease. 70 
This has been noted particularly in spontaneous cases but ac¬ 
cording to Scott 77 it is a feature in any serious increase in 
mediastinal pressure from whatever cause. Pain of this sort 
and severity necessitates differentiation from the two diseases 
most commonly confused with the entity: acute pericarditis,, 
and acute coronary occlusion with myocardial infarction. In’ 
mediastinal emphysema the pain typically alters with changes 
of position of the body, varies with respiration, and may be 
aggravated by swallowing or turning the head. Surgeons ai’e 
aware of the significance of this kind of pain when it occurs 
in chest injuries. In these traumatic cases Gatellier 78 empha¬ 
sized the importance of searching for a developing mediastinal 
emphysema at the onset of diaphragmatic pain, especially 
when associated with unexplained dyspnea. 

Dyspnea in some degree is nearly always present, and as 
indicated by Jessup 05 is directly related to the extent of em¬ 
barrassment of vital structures in the mediastinum by trapped 
air. When very severe and accompanied by cyanosis, pneumo¬ 
thorax should be suspected. That mediastinal emphysema 
alone may be responsible, however, must be borne in mind. 
The experience of Torrey and Grosh 08 showed that severe 
dyspnea and cyanosis materially lessened when air escaped 



STOTHERS: MEDIASTINAL EMPHYSEMA. 


1429 


into the subcutaneous tissues of the neck. Gumbiner and Cut¬ 
ler' 0 established relief of these symptoms in newborn children 
by I'emoving air from the mediastinum by a needle. 

No constitutional signs usually accompany the syndrome ex¬ 
cept in severe cases. Draper 13 said that this fact provided 
negative evidence of inestimable value in distinguishing me¬ 
diastinal emphysema from more serious cardio-vascular dis¬ 
orders. There is no associated fever, leucocytosis, or increased 
sedimentation rate. Until the condition is severe and, there¬ 
fore, otherwise obvious, there is no change in the pulse rate 
or blood pressure. Electrocardiographic changes may occur”’ 16 
but they are inconstant, transient, and not characteristic. 

The most distinctive physical sign of mediastinal emphy¬ 
sema is mediastinal crepitation (Hamman's sign). This con¬ 
sists of crackling, bubbling or crunching sounds heard over 
the heart with each contraction. These may be heard only dur¬ 
ing systole, but sometimes they are present throughout the 
whole cardiac cycle with accentuation during systole. They 
may vary greatly during the episode and with change of posi¬ 
tion or phase of respiration. The sounds are typical and do not 
occur with any other condition. When present the sign is pa¬ 
thognomonic. Its absence, however, does not rule out emphy¬ 
sema of the mediastinum. The air must have migrated to the 
anterior mediastinum to be heard. In Macklin’s experiments 1611 
air tended to accumulate first in the middle and posterior 
mediastinal spaces. The sign usually persists for six to eight 
days, but may last only a few hours and thereby be missed. 
It is less constantly observed in children than in adults. Gold¬ 
berg 10 found Hamman’s sign in only six of 31 children with 
proven mediastinal emphysema. 

Diminished or obliterated cardiac dullness, sometimes re¬ 
placed by hyperresonance, is less frequently reported, but its 
presence has diagnostic value. 

Subcutaneous emphysema has long been acknowledged as a 
common and reliable sign of mediastinal emphysema. It is 
easily recognized and is often the first intimation that air is 
contained within the mediastinum. It usually appears first in 
the neck, thence spreading over the face and thorax, and may 
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finally become generalized over most of the body. In the ab¬ 
sence of an open chest injury or a penetrating wound of the 
upper air passages, it must be considered presumptive evidence 
of mediastinal emphysema. Subcutaneous emphysema is the 
palpable sign of a mechanism by which intramediastinal pres¬ 
sure is relieved. Its extent, therefore, is no accurate gauge of 
cui'rent conditions in the mediastinum. The important matter 
is the quantity of air still retained in the mediastinum. 

Pneumothorax, as a sequel to mediastinal emphysema, must 
by definition, follow it; but when pneumothorax does develop, 
it is discovered simultaneously in the majority of cases. Oc¬ 
curring with operations in the neck, mediastinal emphysema 
and pneumothorax probably have an identical origin, and be¬ 
cause of their frequent conjunction they are usually considered 
as parts of the same entity. The dramatic signs of pneumo¬ 
thorax, often sudden and accompanied by shock, overshadow 
the lesser ones of a preceding mediastinal emphysema. Dur¬ 
ing an operation or in the post-operative period while the pa¬ 
tient may be still under the influence of anesthesia, the onset 
of pneumothorax may provide the first and only evidence of 
air under pressure in the mediastinum. The gravity implicit 
in the diagnosis should not be underestimated. 

Roentgenographic demonstration of air in the mediastinum 
is pathognomonic of emphysema. Anterior-posterior views 
show widening of the mediastinal shadow with irregular dark 
streaks parallel to the cardiac border on either side. Small 
amounts of air, unless localized, may not be visualized on this 
view. Aisner and Franco 74 directed attention to the error of 
eliminating mediastinal emphysema on the basis of a single 
film taken in the postero-anterior projection and advised serial 
films if necessary. Like Gumbiner and Cutler 70 they stressed 
the value of lateral projections in revealing air behind or in 
front of the heart. Evans and Smalldon 51 considered lateral 
and oblique views essential before one could rule out medias¬ 
tinal emphysema. Seed 00 was of the same opinion but pointed 
out the difficulty of obtaining a picture in a dyspneic bed-pa¬ 
tient by means of a portable X-ray machine. Schinz, Boensch, 
Friedl and Uehlinger, so in their recent textbook of Roentgen 
diagnosis, recommended fluoroscopy of the mediastinum in the 
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oblique position. The awkwardness of using this technique 
with an ill postoperative patient is a disadvantage. 

The importance of routine Roentgenograms of the chest to 
detect mediastinal emphysema and pneumothorax after opera- 
tions on the neck cannot be over-emphasized. Some of the pa¬ 
tients with these complications present few or no symptoms, 
and the condition would otherwise remain unrecognized. 
Davis* 0 believed numbers of cases are missed in this manner. 
Forbes 37 advised examination by fluoroscopy or by Roentgeno¬ 
gram within six hours in all tracheotomy cases. In his series 
the incidence increased from 25 per cent to 41 per cent in the 
case of mediastinal emphysema and from 10 per cent to 15 per 
cent in that of pneumothorax when the patients were checked 
bv Roentgen examination. 

REPORT OF TRACHEOTOMY CASES 

Case 1 E P, 1954. Acute Laryugotracheobionclutis This 10 year old 
wlnte boy had fevei, cough, and increasing dyspnea for three days On 
admission lus tempeiature was 103° F, pulse 140 and lespirations 50 and 
ii regular Dyspnea was severe with cyanosis and chest retraction Roent- 
genographic examination of the chest immediately before tracheotomy 
was negative Rapid improvement m symptoms occuired after the opera¬ 
tion On the following day marked subcutaneous emphysema -was present 
in the neck and anterioi chest wall Hamnian's sign was positive, and a 
Roentgenogram revealed air in the mediastinum but none in the pleural 
cavities The child was given oxygen, steam inhalations, and antibiotics 
The air disappeared from the mediastinum in three days and from the 
subcutaneous tissues in five days The tiacheotomy tube was removed on 
the sixth day, and the patient was discharged from the hospital as cured 
on the tenth day. 

Case 2: M. W, 1953. Acute Laryngotracheobronchitis A 21-year old 
white woman had acute respiratory symptoms for 36 hours Hei tempera¬ 
ture was 103° F, pulse 100, and respirations 22 on admission Marked 
inspiratory stridor and extreme dyspnea were present Preoperative 
Roentgenogram of the chest was negative. Tracheotomy afforded lelief 
of the dyspnea Subcutaneous emphysema m the neck and upper pait 
of chest appeared the next day. Positive signs of mediastinal emphysema 
were veriiied by Roentgenogiaplnc examination No pneumothorax 
occurred. The patient was treated with antibiotics. The tube was removed 
in six days. At that time examination of the chest was negative, but 
theie was still some subcutaneous emphysema in the neck and external 
chest wall 

Comment : Two cases of mediastinal emphysema following 
tracheotomy for acute laryngotracheobronchitis are presented: 
one in a child and one in an adult. Both were of moderate de¬ 
gree and both exhibited subcutaneous emphysema without 
pneumothorax. 
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Case 8: A. M„ 1943. Acute Laryngotracheobronchitis. A 2-year-old 
white boy was acutely ill with fever and dyspnea. He had been in the 
hospital a year previously for a similar but milder attack, and had been 
treated only medically. This time the child had been ill for one week 
and on admission was extremely dyspneic and in poor condition. 
Roentgenograms of the chest showed slight patchy consolidation in both 
lungs and a small pneumothorax at the right base. No mediastinal 
emphysema was noted, but a lateral view was not taken. Tracheotomy 
was performed with a bronchoscope in place in the trachea. Dyspnea 
was only moderately relieved by the operation and was not improved 
by tracheal suction. The patient became cyanotic, and died suddenly 
one-and-a-half hours after the operation. Permission for autopsy was 
not granted, but the clinical signs on physical examination signified 
a bilateral tension pneumothorax. No subcutaneous emphysema was 
present. 

Comment : This is a case of acute fulminating laryngotra- 
eheobronchitis with evidence of pneumothorax before trache¬ 
otomy, suggesting the presence of pulmonary interstitial em¬ 
physema according to Macklin’s theory. It illustrates the po¬ 
tential seriousness of mediastinal emphysema when the pleural 
cavity is utilized as the escape route for the aberrent air under 
pressure. 

Case ■'/: J. L., 1943. Impacted Foreign Body in the Larynx. This 3-year- 
old white boy claimed he had swallowed a nut which a stranger had given 
him just before he was brought to the hospital. Distinct wheezing and 
some dyspnea were present. Breath sounds were diminished on the right 
side. Roentgengraphic examination did not demonstrate a foreign body 
but did reveal a slight obstructive emphysema of the entire right lung. 
Without anesthesia a 5 mm. bronchoscope was readily introduced, and 
a smooth hard-shelled nut was found obstructing the orifice of the 
right main bronchus. Difficulty was experienced in grasping the foreign 
body satisfactorily. During withdrawal it was dislodged from the 
forceps in the subglottic region. Severe laryngeal spasm immediately 
ensued, and the patient’s airway was completely obstructed. Emergency 
tracheotomy was performed and normal respirations were resumed. 
During the operation and before the lumen of the trachea was entered 
the child made several powerful inspiratory efforts. The foreign body 
remained so tightly wedged between the cords that it could not be readily 
extracted. The decision was made to leave it in place above the cannula 
for a while rather than to administer a general anesthetic to facilitate its 
removal. The lower air passages and lungs were clear. Several hours 
later, during the night, slight subcutaneous emphysema in the supra¬ 
sternal notch was noted, but no other abnormal signs were present. Oxy¬ 
gen was given, although no dyspnea was observed. Sixteen hours after 
the operation severe dyspnea and cyanosis suddenly supervened. Bi¬ 
lateral tension pneumothorax was diagnosed and both pleural cavities 
were aspired with needles and syringes, but the patient went into shock 
and died. Autopsy was performed under water five hours after 
death. Subcutaneous emphysema was present in the neck and right 
supraclavicular fossa. The mediastinum contained multiple blebs of air 
distending its entire connective tissue structure. Both lungs were 
collapsed by tension pneumothorax. All pleural surfaces were smooth, 
showing no emphysematous blebs and no signs of injury. The pleurae 
revealed no adhesions. There was no evidence of trauma to the parietal 
pleura or to either lung at the apex. The foreign body proved to be a 
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pistachio nut In Us shell measuring: 14x8x7 mm. in size. It fell free 
into the trachea during the postmortem examination. There was no 
indication of laceration or other injury of the bronchi or of the trachea 
below the tracheotomy site. The microscopic examination of the lungs 
revealed almost complete atelectasis of both lungs. Somo alveoli were 
distended, and a few showed lupture of their walls. Careful search, 
however, failed to disclose any air in the interstitial tissues of the lungs 
or in the perivascular or peribronchial sheaths. 

Comment : Direct aspiration of air through the open neck 
wound during the operation was thought to be tiie cause of 
the mediastinal emphysema in this case. Why the pressure 
continued to build up by this route in the face of a subsequently 
clear airway is not readily explained. Pulmonary interstitial 
emphysema would satisfactorily reconcile the sequence of 
events, but no confirmatory evidence could be elicited by post¬ 
mortem examination which was conducted under optimum con- 
d lions. 

I ase 5: J. G., 1951. Carcinoma of Larynx with Edema. Hoarseness for 
mm months and dysphagia for two weeks had not impelled this 63-year- 
oh) white laboring- man to seek medical advice, but dyspnea for 24 hours 
did Acute edema of the larynx superimposed on a large carcinoma 
necessitated an emergency tracheotomy. During the procedure the patient 
was severely dyspneic and had extreme retraction of the chest. Several 
sutures were inserted to close a rather long incision. One hour after the 
operation subcutaneous emphysema appeared In his neck and chest wall. 
Increasing dyspnea pointed toward mediastinal involvement. Prompt 
removal of the sutures was accompanied by escape of air and relief of 
symptoms. Signs of both mediastinal emphysema and subcutaneous 
emphysema were gone in six days. 

Comment : The evidence in this case suggests that the em¬ 
physema was caused by too tight closure of the incision around 
the tracheotomy tube. Jackson 40 has warned about this danger. 

Case 6'. J. M., 1953. Acute Edema Df Larynx Superimposed on Post- 
radiation Fibrosis, An emergency tracheotomy was performed on this 
46-year-old white man Immediately after admission to the hospital. This 
was made necessary by an acute edema of the larynx with obstruction 
causing stridor, dyspnea and some cyanosis of a few hours' duration. 
History obtained later revealed that he had bad a tracheotomy performed 
in another hospital 10 years earlier for carcinoma of the larynx. The 
operation had been followed by prolonged treatment with radium and 
the patient had worn the tube for seven years. No symptoms except 
chronic hoarseness for the last three years were noticed until the day of 
bis present admission. 

Tracheotomy was extremely difficult because of the excessive degree 
of dense fibrosis in the tissues of the region. This obviously %vaa a 
sequel to the previous operation and subsequent radiation therapy. 
Considerable bleeding was encountered which further delayed a trouble¬ 
some dissection. The following day subcutaneous emphjsema was evident 
in the neck and right side of the chest The patient complained of con¬ 
siderable pain in the substernal region, but had no elevation of temper¬ 
ature or leucocytosls. Roentgenographic examination revealed a pneumo- 
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thorax at the left base and a possible mediastinal emphysema (no lateral 
view taken). Symptoms improved with disappearance of signs of abnormal 
air in 12 days. The patient left the hospital with the tracheotomy tube 
in place. Direct laryngoscopy, afterward, revealed distortion and partial 
cicatricial stenosis ot the larynx, but no evidence of regrowth of neoplastic 
tissue. 

Comment-. Widespread dissection of the neck tissues and 
delay in entering the trachea in the presence of acute laryngeal 
obstruction predispose to the development of mediastinal em¬ 
physema in tracheotomy cases. When such technique is un¬ 
avoidable prudence calls for increased vigilance during the 
postoperative period. 

Case 7: R. H., 1954. Revision of Tracheotomy. When two months 
old, this Negro boy had a herniorrhaphy performed for an incarcerated 
congenital left inguinal hernia. While reacting from the anesthesia 
(open inhalation method) be regurgitated and aspirated some gastric 
contents. Bronchial aspiration by catheter and also through a 3V& mm. 
bronchoscope failed to relieve the dyspnea and cyanosis, so an emergency 
tracheotomy was done, using a No. 1 tube. The acute condition was al¬ 
leviated. Subsequent attempts to decannulate the trachea were un¬ 
successful because of chronic subglottic edema causing obstruction above 
the tracheotomy opening. This was attributed to too high placement 
of the tube In the trachea. One month after the primary operation, 
the tracheotomy wound was revised and the cannula inserted consider¬ 
ably lower in the airway. The operation was performed under general 
ether anesthesia administered by mask over the open tracheal wound 
and under no pressure. No difficulty was encountered with the anesthesia. 
Immediately after completion of the operation extensive subcutaneous 
emphysema appeared in the neck and upper part of the chest, and the 
patient became slightly dyspneic. Roentgenograms showed extensive 
emphysema of the mediastinum and subcutaneous tissues of the neck and 
chest wall, with clear lungs and no pneumothorax. Preoperative films 
had been negative. It required nine days for the air beneath the skin 
and in the mediastinum to disappear clinically and as shown on 
Roentgen films. 

Comment : The mediastinal emphysema in this case was 
probably caused by the incision and dissection being carried 
too low in the neck, thereby opening the fascial planes close 
to the superior mediastinum. Pulmonary interstitial emphy¬ 
sema associated with the anesthesia cannot be ruled out, but 
no positive pressure was used and no dyspnea was observed 
during the operation. 

Case 8: J. S., 1954. Resection of Trachea for Stenosis caused by 
Tracheomalacia. Two months before admission this 60-year-old white 
woman had had a thyroidectomy performed in another hospital. A 
large substernal gland diagnosed as Hashimoto’s struma had been excised 
under general anesthesia without tracheal intubation. The immediate 
postoperative period was stormy with much dyspnea and cyanosis. The 
dyspnea had persisted in severe degree and was accompanied by loud 
expiratory wheezing, characteristic of tracheal obstruction.^ Her voice 
was good, and vocal cord function was normal. Bronchoscopy revealed a 
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smooth concentiic stenosis of the trachea at the level of the fifth ring 
This region dilated during inspiration but during expiration collapsed 
to a caliber which would barely permit passage of an ordinary broncho 
seopic suction tube Routine Roentgenogiams of the chest were negative 
Lammo>,rapUs showed the trachea to be in the midlme with a smooth 
tapenng tracheal stenosis opposite the second and thud thoracic 
xertebi c and in addition, showed a poorly defined bilateral soft tissue 
density in the substernai region 

Under local anesthesia the original transverse neck incision was re 
opened and the trachea exposed The second and third rings were cut 
for the insertion of a rubber breathing catheter extending past the site 
of the stenosis Much dense fibrous scar tissue made exposure and freeing 
of the tiuhei very difficult The fifth tracheal cartilage had been 
destroved and was replaced by a band of fibrous tissue which con 
stnit d tin 1mm n to VL cm in diameter This area for a distance of 
% cm was resected and the upper and lower segments of the trachea 
were approximated with interrupted sutures of No 32 stainless steel wire 
The anastooiosis appeared to be air tight The tracheal lumen could now 
t unmodate the No "> tracheotomy tube which was put in place through 
a new opening in the skin above the orginal incision The primary wound 
was closed and two small Penrose drains werj inserted Biopsy of the 
residual thyroid tissue later confirmed the diagnosis of Hashimoto s 
type of chronic thyioiditis 

Subcutaneous emphysema appeared m the neck on the day following 
operation Roentgenograpliic examination revealed slight emphysema in 
the mediastinum and in the fascial planes of the neck This disappeared 
in five days Other symptoms were absent No pneumothorax occurred 
The tracheotomy tube was removed in ten days Subsequent bronchoscopy 
demonsti ated a normal tracheal lumen The patient has remained well 

Comment This is ail example of mediastinal emphysema 
occumng aftei a difficult neck dissection and tracheotomy in 
the piesence of respiratoiy obstruction The case might logi¬ 
cally be included among those occurring dm mg thyioidectomy 
It was consideied improbable that air was blown directly 
thiougli the site of the tiacheal resection because the dyspnea 
had been completely and permanently lelieved befoie the 
anastomosis was accomplished. 

Mediastinal Emphysema Complicating Thyi oidectomy 

In 1946 Meek 81 remaiked that for mediastinal emphysema 
to follow surgical pioceduies on the neck was a logical conclu¬ 
sion if one consideied both the relationship of the cervical fas¬ 
cial spaces to the mediastinum and the mechanics of bieath- 
mg. The fust lepoil of mediastinal emphysema complicating 
a neck opeiation other than tiacheotomy was by Bufoid 83 in 
1918 The procedure was a thyioidectomy and excision of tu¬ 
berculous nodes of the neck In 1924 Gold 81 1 epoi ted four cases 
following thyroidectomy In 1934 Keis 57 collected seven cases 
m the Uteiatuie; all followed thyroidectomy; all had associated 
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pneumothorax; all were fatal. In subsequent years there have 
appeared sporadic reports of other cases, nearly always accom¬ 
panied with pneumothorax and nearly always extremely se¬ 
rious. The low incidence and extreme gravity of these reported 
cases has led to the suspicion that mediastinal emphysema 
complicating neck operations has occurred much more fre¬ 
quently than the literature would indicate and that the com¬ 
plication often might be mild and unrecognized. 

Next to tracheotomy, thyroidectomy has accounted for most 
of the cases of mediastinal emphysema occurring as an opera¬ 
tive complication. Operations on the neck, other than thyroid¬ 
ectomy, however, have been reported as the responsible agent. 
The factors involved are analogous. The case reported by 
Schmidt 85 in 1931 followed a jugular vein ligation; that by 
Ackerman and Bricker 80 in 1941 followed a radical dissection 
of cervical lymph nodes, and one of the two by Herrmann 87 in 
1942 followed resection of the upper segment of the esophagus 
for carcinoma. Additional cases in the literature to 1949 have 
been listed by Seed. 00 Since that year two significant series of 
cases have appeared. Bowden and Schweizer 88 in 1950 reported 
18 cases of pneumothorax and two of mediastinal emphysema 
arising during operative procedures about the head and neck 
in a five-year period at Memorial Hospital, New York. Aiken 
and Smith, 80 in England in 1953, found either mediastinal em¬ 
physema or pneumothorax as a complication in eight patients 
among 900 block dissections of the neck. An increased inci¬ 
dence of the complication or an increased awareness of its de¬ 
velopment, or both, must be inferred. 

The theory of the mechanism by which mediastinal emphy¬ 
sema develops in thyroidectomy cases, as in tracheotomy cases, 
has been the subject of much debate. The majority of the 
earlier investigators favored the theory that air entered the 
neck wound and was sucked into the mediastinum along the 
fascial planes by negative pressure. Barrie 58 had three pa¬ 
tients who died of mediastinal emphysema and pneumothorax 
following thyroidectomy. The autopsy findings and his subse¬ 
quent experiments on cadavers convinced him that air entered 
by way of the wound. Keis 57 had previously performed similar 
experiments and reached the same conclusion. Ackerman and 
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Bricker 8 ' 1 were strongly of the same opinion. Like Keis they 
found no post-mortem evidence of pulmonary interstitial em¬ 
physema in their patient. Aiken and Smith, 60 after discussing 
the possible routes of entry, also concluded that air entered by 
way of the neck, but they restricted the pathway to the carotid 
sheath. They stressed the sucking sound heard at operation as 
being indicative of this mechanism. Barrie 38 had also described 
this sound and thought that it signified air being drawn into 
the tissue spaces. 

The important role of respiratory obstruction in the devel¬ 
opment of mediastinal emphysema during neclc operations was 
early appreciated. Schmidt, 85 and Jessup 65 both stressed the 
danger of inspiratory dyspnea from tracheal compression. As 
long ago as 1924 Gold 86 suggested having a tracheoscope in 
place during the operation to overcome upper tracheal ob¬ 
struction. Pressure by a goiter is not the only cause of dyspnea 
in thyroid operations. Edema, hemorrhage into the wound, 80 
excessive mucus, surgical interference with the recurrent 
laryngeal nerves, 65 laryngeal spasm, 81 tracheal collapse, 18 and 
intubation difficulties 88 have all been blamed. For significant 
amounts of air to enter the mediastinum directly along the 
fascial planes from an open neck wound seems to require the 
simultaneous existence of some degree of respiratory obstruc¬ 
tion. 

Inextricably connected with the issue of mediastinal em¬ 
physema in thyroid surgery is the element of anesthesia. These 
operations are customarily performed under general anesthe¬ 
sia with the agent administered sometimes by the inhalation 
method but commonly through an intratracheal tube and un¬ 
der positive pressure. Coughing and signs of tracheal and 
bronchial obstruction are familiar incidents during these pro¬ 
cedures. The tendency for interstitial emphysema of the lung 
to develop under these conditions is well established. The onset 
of emphysema of the mediastinum is a logical sequence. In 
more than half the cases of mediastinal emphysema during 
thyroidectomy analyzed by him, Seed 60 noted difficulty in 
breathing either as a result of removing an intrathoracic goiter 
or from trouble with the anesthesia. Seidl 58 emphatically at¬ 
tributed mediastinal emphysema in thyroidectomy patients to 
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pneumothorax; all were fatal. In subsequent years there have 
appeared sporadic reports of other cases, nearly always accom¬ 
panied with pneumothorax and nearly always extremely se¬ 
rious. The low incidence and extreme gravity of these reported 
cases has led to the suspicion that mediastinal emphysema 
complicating neck operations has occurred much more fre¬ 
quently than the literature would indicate and that the com¬ 
plication often might be mild and unrecognized. 

Next to tracheotomy, thyroidectomy has accounted for most 
of the cases of mediastinal emphysema occurring as an opera¬ 
tive complication. Operations on the neck, other than thyroid¬ 
ectomy, however, have been reported as the responsible agent. 
The factors involved are analogous. The case reported by 
Schmidt' 5 in 1931 followed a jugular vein ligation; that by 
Ackerman and Bricker so in 1941 followed a radical dissection 
of cervical lymph nodes, and one of the two by Herrmann 57 in 
1942 followed resection of the upper segment of the esophagus 
for carcinoma. Additional cases in the literature to 1949 have 
been listed by Seed. 50 Since that year two significant series of 
cases have appeared. Bowden and Schweizer 88 in 1950 reported 
18 cases of pneumothorax and two of mediastinal emphysema 
arising during operative procedures about the head and neck 
in a five-year period at Memorial Hospital, New York. Aiken 
and Smith, 80 in England in 1953, found either mediastinal em¬ 
physema or pneumothorax as a complication in eight patients 
among 900 block dissections of the neck. An increased inci¬ 
dence of the complication or an increased awareness of its de¬ 
velopment, or both, must be inferred. 

The theory of the mechanism by which mediastinal emphy¬ 
sema develops in thyroidectomy cases, as in tracheotomy cases, 
has been the subject of much debate. The majority of the 
earlier investigators favored the theory that air entered the 
neck wound and was sucked into the mediastinum along the 
fascial planes by negative pressure. Barrie 58 had three pa¬ 
tients who died of mediastinal emphysema and pneumothorax 
following thyroidectomy. The autopsy findings and his subse¬ 
quent experiments on cadavers convinced him that air entered 
by way of the wound. Keis 57 had previously performed similar 
experiments and reached the same conclusion. Ackerman and 
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Biickei sf weie stiongly of tlie same opinion Like Keis they 
found no post moitem evidence of pulmonaiy mteistitial em¬ 
physema in then patient Aiken and Smith, 30 aftei discussing 
the possible loutes of entiy, also concluded that an enteied by 
way of the neck but they lestncted the pathway to the carotid 
sheath They stiessed the sucking sound heaid at operation as 
being indicative of this mechanism Bailie 48 had also descubed 
this sound and thought that it signified an being diawn into 
the tissue spaces 


The impoitant lole of lespnatoiy obstiuction m the devel¬ 
opment of mediastinal emphvsema dunng neck operations was 
eaily appiociated Schmidt 3 and Jessup 05 both stressed the 
danger of mspnatoiv dyspnea fiom tiacheal compression As 
long ago is 1024 Gold 3 ' suggested having a tracheoscope m 
place dm mg the opeiation to overcome uppei tracheal ob¬ 
stiuction Pi ess in * by a goitei is not the only cause of dyspnea 
m thy 1 oid open ations Edema hemouhage into the wound, 00 
excessive nine is suigical inteiference with the lecunent 
laiyngeal lieivts 4 lnyngeal spasm tiacheal collapse, 48 and 
intubation difficulties 6 have all been blamed Fox significant 
amounts of an to entei the mediastinum duectly along the 
fascial planes fiom an open neck wound seems to 1 equue the 
simultaneous existence of some degiee of respiratory obstruc¬ 
tion 


Inextucably connected with the issue of mediastinal em¬ 
physema in thyroid surgery is the element of anesthesia These 
operations axe customai.Iy performed under general anesthe¬ 
sia with the agent admimsteied sometimes by the inhalation 
method but commonly tluough an inti ati acheal tube and un- 
dei Dositive piessuie Coughing and signs of tiacheal and 
bronchial obstruction aie familiar incidents during these pro- 
“ „ rpi.p tendency foi mteistitial emphysema of the lung 

2S. - -ii a. 

of emphysema of the mediastinum is a logical sequence In 
IhL half the cases of mediastinal emphysema during 
thvroidectomy analyzed by him, Seed 60 noted difficulty m 
h IXngeither as a result of removing an mtiathoiacic goitei 
o^iom trouSe with the anesthesia SeidP emphatically at¬ 
tributed mediastinal emphysema m thyroidectomy patients 
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obstruction of respiration during the operation. He believed 
the increased pressure caused alveolar distension and rupture 
leading to pulmonary interstitial emphysema. 

The intrapulmonary pressure developed during intratracheal 
insufflation anesthesia may be the determining factor. Too 
high a pressure of gas may be entering the lungs. In his ex¬ 
periments on cats and dogs, Macklin 193 conclusively demon- 
strated the effects of high intrabronchial pressure. Air could 
break through the overdistended alveoli into the interstitial 
tissue of the lung and thence track along the perivascular 
channels to the hilus and rupture into the mediastinum. That 
surgical emphysema can develop in this way from anesthesia 
alone was forcefully illustrated in Bradshaw’s patient. 5 *- Symp¬ 
toms of the condition, including a small pneumothorax, ap¬ 
peared after intubation and before any operation was at¬ 
tempted. As Macklin 10 * said, some cases of pulmonary intersti¬ 
tial emphysema and pneumomediastinum attributed to the 
surgical procedure in reality arise during the administration 
of the anesthesia. Marcotte, Phillips, Adams and Livingstone 93 
confirmed that intrabronchial pressure of 24 mm. Hg. could 
produce mediastinal emphysema in dogs. Such a rise might 
be caused by coughing or by any obstruction to the outflow of 
gas. Important to the subject under discussion is Marcotte’s 
conclusion that intrabronchial pressure depended chiefly upon 
the patency of the outlet rather than upon the pressure at 
which the gases were forced into the lungs, and the observa¬ 
tion that once emphysema had developed, it might be increased 
at a pressure lower than that necessary to initiate it. Spence 91 
considered the administration of an anesthesic at a pressure 
of 20 mm. Hg. as unsafe. He advised a pressure of 10 mm. Hg. 
or less when using an intubation technique. 

Injury to the mucosa of the upper air passages is often al¬ 
luded to as a possible route of entry for air into the medias¬ 
tinum. Such an injury might be a laceration occurring during 
the insertion of an intratracheal tube. Air then could be blown 
directly into the mediastinum and rapidly distend it. Aiken 
and Smith 89 believed that the accident occasionally happened 
and they cited examples from the literature. A feature was the 
rapid development of subcutaneous emphysema after induction 
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of anesthesia Most wuteis on the subject have dismissed this 
couise as unlikely and have not noted such injuries 6086 Even 
if a mucosal laceration weie piesent, Macklm 10 ' advised care¬ 
ful seaich foi mtei stitial emphysema of the lungs as the more 
piobable souice of mediastinal an Despite the potential haz- 
aids of mtiatiacheal anesthesia, Meek 8 thought the free air¬ 
way which the tube affoided was good piophylaxis against the 
pioduction of mediastinal emphysema 

The fundamental pioblem in thyroidectomy is essentially the 
same as that in tiaeheotomy An open neck wound exists m 
the piesence of an inadequate amvay Many tiaeheotomy pa¬ 
tients aie childien with then gieatei susceptibility foi devel¬ 
oping mediastinal emphysema and in whom the degiee of pie- 
opeiative dyspnea is often alaimmg Thyi oidectomy, on the 
conti aiy, is peifoimed chiefly in adults, but the opeiation is 
moie piolonged, and it is subject to many inteicunent factors 
tending to piomote lespnatoiy obstruction dunng the proce- 
duie The occunence of mediastinal emphysema dunng thy¬ 
roidectomy and compaiable neck opeiations has generated dis¬ 
cussion paiallehng that occasioned by the same complication 
in tiaeheotomy Conflicting theories of the mechanism of pro¬ 
duction of mediastinal emphysema dunng these operations 
have been expounded in several lecent articles 

Bailie, 8 Keis,” Ackeiman and Biickei, 88 and Aiken and 
Smith 85 all concluded that the an enteied the mediastinal tis 
sues by way of the neck wound They found no evidence of 
injury to the mucosa of the uppei lespnatoiy tiact that would 
permit direct entiance of ail into the mediastinum Neithei 
did they find any mjuiy to the apical pleura Pulmonaiy in¬ 
terstitial emphysema was eliminated by consistently negative 
findings at autopsy 

Seed 8 ably discussed the evidence in favoi of Maefilm's 
theoiy He quoted the observations and expenmental findings 
of Seidl" 3 who was also convinced that this mechanism was re¬ 
sponsible toi the complication Although aspnation of air 
thiough the open wound yvas the most frequent explanation 
given as the cause of mediastinal emphysema and pneumo- 
thoiax following thyr oidectomy, Seed found that it could not 
satisfactorily explain all cases, moieovei, the failuie to dem- 
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onstrate pulmonary interstitial emphysema and mediastinal 
emphysema at autopsy in all patients believed to have had these 
conditions had been reconciled by Macklin 1Pc . He had empha¬ 
sized that the diagnosis might easily be missed unless a special 
underwater technique was employed. He had stressed, fur¬ 
ther, that if the examination were delayed a number of hours, 
the air in the interstitial tissues of the lung and in the medias¬ 
tinum would diffuse and not be discovered. Concerning Mack- 
lin’s theory, Seed asserted “this theory will satisfactorily ex¬ 
plain the history and findings of all the reported cases of me¬ 
diastinal emphysema and pneumothorax following thyroidec¬ 
tomy. No other one will.” 

Bowden and Schweizer 88 presented an excellent summary 
of the anatomical considerations relating to these complica¬ 
tions in neck surgery. By opening the middle layer of the deep 
cervical fascia which envelops the thyroid gland, a free pas¬ 
sageway into the mediastinum is provided. Between the middle 
and deep layers of the deep fascia in the midline space con¬ 
taining the trachea and esophagus there is a direct passage 
into the mediastinum. After analyzing their 20 cases they 
thought that in two patients mediastinal emphysema and 
and pneumothorax followed rupture of the marginal alveoli 
causing pulmonary interstitial emphysema; but in the majority 
of cases they were convinced that the air entered the superior 
mediastinum through the operative site during exaggerated 
respiratory effort. 

The diagnosis of mediastinal emphysema occurring alone 
can rarely, if ever, be made during the course of a neck opera¬ 
tion. The classical signs and symptoms cannot be elicited, or 
are masked by the anesthesia. Even in the postoperative pe¬ 
riod the isolated complication is seldom reported as a diagno¬ 
sis. The condition is usually identified by the appearance of 
air in one of the escape channels. This circumstance brings 
conviction that many cases of mediastinal emphysema of mild 
degree have escaped recognition. Subcutaneous emphysema in 
the neck may occur during or immediately following the opera¬ 
tion and is presumptive evidence of mediastinal emphysema. 
Tension pneumothorax primarily creates the symptoms which 
direct attention to the lungs and mediastinum. A characteris- 
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tic sigir 1 *' 88 of evolving pneumothorax is some variation in the 
patient’s normal respiratory pattern during the operation. In 
the presence of positive tension within the pleural cavity there 
is typically a 1 datively long expiratory phase alternating with 
a very short inspiratory phase. Severe dyspnea and cyanosis 
may supervene. At the onset of such signs the surgeon should 
suspect the presence of mediastinal emphysema and pneumo 
thorax. 


REPORT OF THYROIDECTOMY CASES. 

During the 12 year period from 1943 to 1954, inclusive, 1651 
thyroidectomies were performed in St. Luke’s and Roosevelt 
Hospitals in New York City, Mediastinal emphysema occurred 
as an operative complication in three of these cases. 

Ca^c 0 W W Operation January 14, 1947. Subtotal thyroidectomy 
vno performed on this 36 year old white man for removal of a ditfuse 
toxic goiter Preoperative medication of propylthiouracil for six weeks 
and Lugol's solution for one week had lowered Ins basal metabolic rate 
from plus 53 per cent to plus 34 per cent. The operation was done under 
general inhalation anesthesia using an endotracheal tube Operating 
time was 90 minutes No difficulty was experienced with the anesthesia 
or the operation. A Bmall Penrose dram was inserted. Three houis after 
completion of the operation, the patient had severe pam in the chest, 
mostly in the substernal region and on the right side Dyspnea, cyanosis 
and tachycardia lapidly supeivened. Physical examination reveaied loud 
crepitations in the precordial region during systole (Hamman's sign) 
and signs of tension pneumothorax on the right side with extreme 
mediastinal shift to the left. Subcutaneous emphysema was present 
in the neck, anterior chest wall, right axilla and right posterior chest 
wall Roentgenographic examination confiuned the diagnosis of medias¬ 
tinal emphysema and right pneumothorax with total collapse of the 
lung. Immediate underwater drainage of the right pleural cavity was 
instituted and was continued for two days. The patient improved rapidly. 
Hamman’s sign persisted for three days On the sixth postoperative day 
a Roentgenogram showed almost complete expansion of the right lung. 
Slight subcutaneous emphysema was still present seven days after 
the operation. On the tenth day the patient was out of bed and without 
symptoms 

Comment: This case is somewhat unusual in that no diffi¬ 
culty was encountered with the operation or with the anesthe¬ 
sia. It illustrates the fact that the complication is unpredict¬ 
able and that its occurrence cannot always he anticipated. The 
efficacy of prompt and adequate decompression for the relief of 
tension pneumothorax is demonstrated. 

Case 10 M H Operation October 20, 1950. This 41-year old white man, 
a mechanic, had a subtotal thyroidectomy for a diffuse toxic goiter that 
had caused symptoms for one-and a-haif years. Administration of propyl- 
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onstrate pulmonary interstitial emphysema and mediastinal 
emphysema at autopsy in all patients believed to have had these 
conditions had been reconciled by Macklin 1!le . He had empha¬ 
sized that the diagnosis might easily be missed unless a special 
underwater technique was employed. He had stressed, fur¬ 
ther, that if the examination were delayed a number of hours, 
the air in the interstitial tissues of the lung and in the medias¬ 
tinum would diffuse and not be discovered. Concerning Mack- 
lin’s theory, Seed asserted “this theory will satisfactorily ex¬ 
plain the history and findings of all the reported cases of me¬ 
diastinal emphysema and pneumothorax following thyroidec¬ 
tomy. No other one will.” 

Bowden and Schweizer 53 presented an excellent summary 
of the anatomical considerations relating to these complica¬ 
tions in neck surgery. By opening the middle layer of the deep 
cervical fascia which envelops the thyroid gland, a free pas¬ 
sageway into the mediastinum is provided. Between the middle 
and deep layers of the deep fascia in the midline space con¬ 
taining the trachea and esophagus there is a direct passage 
into the mediastinum. After analyzing their 20 cases they 
thought that in two patients mediastinal emphysema and 
and pneumothorax followed rupture of the marginal alveoli 
causing pulmonary interstitial emphysema; but in the majority 
of cases they were convinced that the air entered the superior 
mediastinum through the operative site during exaggerated 
respiratory effort. 

The diagnosis of mediastinal emphysema occurring alone 
can rarely, if ever, be made during the course of a neck opera¬ 
tion. The classical signs and symptoms cannot be elicited, or 
are masked by the anesthesia. Even in the postoperative pe¬ 
riod the isolated complication is seldom reported as a diagno¬ 
sis. The condition is usually identified by the appearance of 
air in one of the escape channels. This circumstance brings 
conviction that many cases of mediastinal emphysema of mild 
degree have escaped recognition. Subcutaneous emphysema in 
the neck may occur during or immediately following the opera¬ 
tion and is presumptive evidence of mediastinal emphysema. 
Tension pneumothorax primarily creates the symptoms which 
direct attention to the lungs and mediastinum. A characteris- 
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tic sign 00 * 59 of evolving pneumothorax is some variation in the 
patient’s normal respiratory pattern during the operation. In 
the presence of positive tension within the pleural cavity there 
is typically a 1 datively long expiratory phase alternating with 
a very short inspiratory phase. Severe dyspnea and cyanosis 
may supervene. At the onset of such signs the surgeon should 
suspect the presence of mediastinal emphysema and pneuxno 
thorax. 


REPORT OF THYROIDECTOMY CASES. 

During the 12 year period from 1943 to 1954, inclusive, 1651 
thyroidectomies were performed in St. Luke’s and Roosevelt 
Hospitals in New York City. Mediastinal emphysema occurred 
as an operative complication in three of these cases. 

Case 9: W. W. Operation January 14, 1947. Subtotal thyroidectomy 
was performed on this 5G-year old white man for removal of a diffuse 
toxic goiter. Preopeiatne medication of propylthiouracil for six weeks 
and Lugol's solution for one week had lowered his basal metabolic rate 
from plus 53 per cent to plus 24 per cent. The operation was done under 
geneial inhalation anesthesia using an endotracheal tube Operating 
time was 90 minutes. No difficulty was exiieiienced with the anesthesia 
or the operation. A small Penrose drain was inserted. Three hours aftei 
completion of the operation, the patient had severe pain in the chest, 
mostly in the substernal region and on the right side Dyspnea, cyanosis 
and taclijcardia rapidly supervened. Physical examination revealed loud 
crepitations in the precordial region during systole (Hamman’s sign) 
and signs of tension pneumothorax on the right side with extreme 
mediastinal shift to the left. Subcutaneous emphysema was present 
in the neck, anterior chest wall, right axilla and right posterior chest 
wall. Roentgenograpblc examination confirmed the diagnosis of medias¬ 
tinal emphysema and right pneumothorax with total collapse of the 
lung. Immediate underwater drainage of the right pleural cavity was 
instituted and was continued for two days. The patient improved rapidly. 
Hamman’s sign persisted for three days. On the Bixth postoperative day 
a Roentgenogram showed almost complete expansion of the right lung. 
Slight subcutaneous emphysema was still present seven days after 
the operation. On the tenth day the patient was out of bed and without 
symptoms. 

Comment : This case is somewhat unusual in that no diffi¬ 
culty was encountered with the operation or with the anesthe¬ 
sia. It illustrates the fact that the complication is unpredict¬ 
able and that its occurrence cannot always be anticipated. The 
efficacy of prompt and adequate decompression for the relief of 
tension pneumothorax is demonstrated. 

Case 10 M. H. Operation October 20, 1950. This 41-year old white man, 
a mechanic, had a subtotal thyroidectomy for a diffuse toxic goiter that 
had caused symptoms for one-and a-half years. Administration of propyl- 
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thiouracil for 14 months had lowered his basal metabolic rate from plus 
64 per cent to plus 4 per cent. Lugol's solution was given for one week 
before the operation. A very large goiter required two hours for its 
removal. Intravenous pentothal and closed gas-oxygen-ether inhalation 
anesthesia was employed without tracheal intubation. During the second 
half of ihe operation irregular respirations for 30 minutes were noted and 
attributed to light anesthesia. The skin incision was closed without 
drainage. 

A few hours after the operation the patient had slight precordial pain, 
but no other symptoms except traces of subcutaneous emphysema in the 
neck. The pain persisted until the third postoperative day, when it became 
severe and was accompanied by moderate dyspnea and increased pulse 
rate (90 tier minute). No cyanosis was observed. The pain shifted to 
the ‘-ubs.ernal region and did not radiate. It varied with respiration 
and n ith body position, being worse on deep inspiration and being re- 
he\ed by a sitting posture. It was made worse by swallowing. These 
symptoms lasted four more days and then disappeared. The patient was 
well and able to leave the hospital on the eighth postoperative day. During 
the penod of his acute pain, his temperature and blood pressure re¬ 
mained normal. Blood count and sedimentation rate were normal. Phy¬ 
sical examination of the heart and lungs revealed no abnormalities. No 
relief was obtained by the administration of nitroglycerine. An electro- 
irti-ihogram obtained on the fourth postoperative day showed R. T. segment 
chf'tigps suggestive of pericardial disease, A subsequent tracing three 
days later showed changes consistent with subsiding pericardial in- 
'ol vement On the basis of these findings the medical consultant ruled 
out cos unary or myocardial disease. A provisional diagnosis of pleuro- 
pencaiditis secondary to mediastinal emphysema or to a low-grade 
meilia«tiniti£, was made. In the absence of any constitutional signs of 
mtlammation and with the prompt subsidence of symptoms the presence 
ot mediastinal emphysema was considered more likely. Unfortunately, 
although Roentgenographic examination was suggested, no films were 
obtained. 

Comment: The diagnosis of mediastinal emphysema was not 
proved absolutely in this case but the clinical findings, both 
positive and negative, cannot be explained by any other condi¬ 
tion. The clinical picture is reminiscent of that described 73 ’ 75 
in some cases of spontaneous mediastinal emphysema simulat¬ 
ing cardiac disease. 

Case 11: I. B. Operation December 15, 1953. Eighteen years previously, 
this 39-year-old white woman had bad a partial thyroidectomy for ex¬ 
ophthalmic goiter. She now had a recurrent non-toxic nodular goiter with 
suspected malignant changes. Total removal of a large hard right lobe 
was accomplished by operation under general inhalation anesthesia with 
an endotracheal tube in place. Intubation was difficult. The operation 
required two-and-one-quarter hours and during tbe latter half the patient 
had a severe spell of coughing lasting 10 minutes. A rubber tissue drain 
was left in place after the skin incision was closed. Precordial pain began 
a few hours after completion of the operation. It was moderately severe, 
did not radiate, and was increased by movement and by coughing and 
swallowing. Crepitations synchronous with tbe heart beat (Hamman’s 
sign) were audible Siens of rmeumothorax were present on the right 
side. A Roentgenogram demonstrated 20 per cent collapse of the right 
lung but did not show air in the mediastinum. (No lateral view was 
taken). Very little dyspnea was noted. The patient had a low-grade 
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fever for six days, with no leucocytosis. She was given penicillin for 
threo days, and had sedatives for pain. Haniman’s sign remained posi¬ 
tive for eight days. Roentgenographic examination on the seventh post¬ 
operative day showed moderate re-expansion of the right lung and a 
very evident mediastinal emphysema. All symptoms had disappeared by 
the tenth postoperative day when the patient left the hospital. There 
was never any subcutaneous emphysema. The pathological diagnosis of 
the excised thyroid gland was Riedel’s struma with plasma cell infil¬ 
tration. 

Comment: A positive Roentgenogram is diagnostic of me¬ 
diastinal emphysema, but a single negative report does not 
necessarily rule out its presence. It is submitted that many 
rather typical cases similar to this one may occur and are not 
reported. Milder degrees of the condition with little or no pain 
or with insufficient pressure to produce pneumothorax may 
often be unrecognized or disregarded. 

Treatment. 

A small amount of air in the mediastinum requires no ac¬ 
tive treatment but is a signal for vigilance. The air is usually 
absorbed in a few days and has no influence on the prognosis. 
Larger quantities of air necessitate measures for controlling 
the source and for providing an outlet for the air already ac¬ 
cumulated. Diligent efforts to eliminate any respiratory ob¬ 
struction must be instituted. For dyspnea or cyanosis inhala¬ 
tions of oxygen should be administered, but never under posi¬ 
tive pressure_,if pulmonary interstitial emphysema from rup¬ 
tured alveoli is a possibility. Artificial respiration is contra¬ 
indicated. Both Keis 5r and Ackerman 86 mentioned that this 
tends to increase the mediastinal pressure and facilitate the 
production of pneumothorax. Pain may be alleviated by anal¬ 
gesics, and excessive coughing should be controlled. Emphy¬ 
sema in itself and unaccompanied by infection does not require 
antibiotics. 

Signs of increasing mediastinal pressure are an indication 
for aspiration of air from the mediastinum. Incision through 
the suprasternal notch down to the trachea to permit escape 
of air through the superior aperture is commonly recom¬ 
mended. In tracheotomy and thyroidectomy cases, however, 
a recent neck wound is already present. It would seem logical 
to open the wound widely and even to insert a rubber catheter 
into the mediastinum if necessary. Barrie, 58 on the contrary, 
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)val of all drains and closure of the neck wound to 
her entry of air by aspiration. This action would 
ited and even contraindicated if the emphysema 
pulmonary interstitial emphysema. Suction ap- 
ineision at the base of the neck by the method of 
onsidered by many as unnecessarily complex and 
value. Aspiration of the mediastinum 79 can be 
aost directly by the insertion of a needle attached 
in the second or third interspace near the sternal 
pointed toward the midline. 

pneumothorax is present immediate deeompres- 
;sary. This may be accomplished by simple needle 
if the pleural cavity. If repeated aspirations fail 
eaccumulation of air continuous underwater drain- 
>e employed. 

sous emphysema, even if extensive, is not in itself 
n for other than conservative treatment in medias- 
'sema. In fact those patients who display subcu- 
jh\oema are, as a rule, less seriously ill than those 
. Multiple skin incisions may facilitate the disap- 
.u> fiom the subcutaneous tissues. 

SUMMARY. 

ial emphysema occurring as a complication of 
on the neck is discussed. Eight cases complicating 
y and three cases following thyroidectomy are pre- 

The factors in the two operations tending to promote the 
condition appear to be analogous. An open neck wound exists 
in the presence of some degree of respiratory obstruction. The 
increased respiratory effort due to the inadequate airway 
causes exaggeration of the normally negative intramediastinal 
pressure and at the same time tends to increase the positive 
intrabronehial and intra-alveolar pressure. 

Experimental evidence and clinical observation, as revealed 
in the literature, indicate that two different mechanisms opei- 
ate in these cases to produce mediastinal emphysema. Air may 
enter the neck wound and be drawn along the fascial planes 
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NEW PILLING SHOW ROOM AND OFFICE. 

Geo. P. Pilling & Son Co. has opened a new show room and 
office at 4 West 56th St., New York City, with a complete 
display of instruments for Eye, Ear, Nose and Throat; also 
Broncho-Esophagology. See this new display when in New 
York City. 



A VARIATION IN TECHNIQUE OF FACIAL 
NERVE DECOMPRESSION.* 

Miles L. Lewis, Jr., M.D., 

New Orleans, La. 


INTRODUCTION. 

Decompression of the facial nerve in its course through 
the temporal bone from the geniculate ganglion to the stylo¬ 
mastoid foramen is essential in the treatment of facial paral¬ 
ysis of otitic origin. Decompression of the vertical portion 
of the nerve from the horizontal semicircular canal to the 
stylomastoid foramen has been accepted by many as an 
adjunct in the treatment of Bell's palsy and has recently been 
advocated by Williams and associates' in the treatment of 
hemifacial spasm. 

It was my belief that if facial nerve decompression and 
neurolysis could be performed with little discomfort, short 
hospitalization and postoperative convalescence, no change 
in hearing, and no other complications incident to the opera¬ 
tion, it could be advised more freely to patients with Bell’s 
palsy or hemifacial spasm. A technique was, therefore, de¬ 
vised by which the facial nerve could be decompressed from 
the stylomastoid foramen to or near the geniculate ganglion, 
without interruption of the ossicular chain, with preservation 
of hearing and with minimal trauma to the nerve and its 
blood supply. 


REVIEW OP THE LITERATURE. 

Historical: In 1812 Charles Bell 1 clearly showed that the 
Vllth cranial nerve is responsible for the motor innervation 
of the facial muscles and that it is not responsible for the 
pain of tic douloureux as was previously believed. In 1822 
he 3 pub lished a study on the anatomy and philosophy of 

American Larynsologlcal, Khin- 
ln The ^rnsoccope Office and accepted 


1 ACl 
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expressions, separating voluntary and emotional responses 
of the face. Since his time peripheral facial paralysis not 
due to injury has been commonly known as Bell’s palsy. 

In 1879 Drobnik 4 united the peripheral end of the Vllth 
nerve to the central end of the external branch of the Xlth 
nerve in a patient with facial paralysis with partial return 
of function. Numerous methods of anastomosis between the 
distal end of the Vllth nerve and the central end of various 
adjacent cranial nerves have since been suggested; in 1895 
Ballance 5 anastomosed the Vllth to the Xlth; in 1903, Korte 6 
the Vllth to the Xllth, and in 1926, the Vllth to the IXth was 
reported in two patients by Watson-Williams 7 . Often a 
straight face in repose and some voluntary movement re¬ 
sulted, but these procedures were generally unsatisfactory 
because of associated movements and complete lack of emo¬ 
tional response of the facial musculature. 

Love and Cannon 8 reviewed the cases of anastomosis of the 
Vllth to the Xlth cranial nerves at the Mayo Clinic performed 
from 1926 to 1949. Most of the cases resulted from removal 
of VUIth nerve neuromas and results of anastomosis in these 
were good in 75 per cent of the cases, but lack of emotional 
response and associated movements still existed. 

Alt 9 was the first to advocate decompression in 1908 when 
he decompressed the facial nerve above and below an erosion in 
the facial canal produced by a cholesteatoma with recovery of 
the facial paralysis. Fourteen years later Ney 10 suggested 
repair within the temporal bone and in 1930 Bunnell 11 used a 
graft from the sural nerve to bridge a gap in the facial nerve 
in the temporal bone; but it is to the woi’k of Ballance and 
Duel 12 set forth in their monograph that we owe our current 
concepts of intratemporal facial nerve surgery. 

Anatomy —Localization of the lesion in facial paralysis 
is of utmost importance in any contemplated therapy. Theo¬ 
retically, the lesion can be accurately localized; practically 
the lesion cannot be localized so specifically. The motor 
nucleus of the Vllth nerve lies deep in the lower portion of 
the pons; supranuclear pathways consist in 1. crossed pyr- 
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amidol tract, 2. uncrossed pyramidal tracts (supplying only 
the temporal branch fibers), 3. extrapyramidal tracts from 
the emotional center in the thalamus, and 4. connection with 
the Vth, Ilnd and Vlllth cranial nerves; thus, supranuclear 
or central facial paralysis involves only voluntary control of 
the lower portion of the face, and voluntary control of the 
forehead and complete emotional response are retained. 13 
The facial nerve emerges from the lower border of the pons 
at the cerebellopontine angle, enters the internal auditory 
meatus with the Vlllth cranial nerve and courses anterolater- 
ally to the geniculate ganglion. A lesion in this area produces 
loss of function of the Vlllth nerve as well as peripheral 
facial paralysis. The greater superficial petrosal nerve 
leaves the facial nerve at the geniculate ganglion, and geni¬ 
culate lesions theoretically are localized by decreased lacrima- 
tion, loss of taste on the anterior two-thirds of the homo¬ 
lateral side of the tongue, hyperacusis and peripheral facial 
paralysis. The facial nerve leaves the geniculate ganglion 
entering the tympanic cavity just posterosuperiorly to the 
cochleariform process; entering the facial canal, it courses 
posteriorly for 8 mm., this portion being called the tympanic 
portion, where at a point just below the horizontal semicir¬ 
cular canal it turns interiorly, still within the facial canal 
from which it makes its exit at the stylomastoid foramen 
7 to 8 mm. below. The almost right angle bend below the hori¬ 
zontal canal is called the pyramidal portion. The stapedius 
branch of the nerve is given off from this portion, and the 
chorda tympani 2 to 3 mm. lower from the mastoid portion; 
thus, the presence or absence of hyperacusis and taste of the 
anterior two-thirds of the homolateral side of the tongue aids 
in localization of the lesion in peripheral facial paralysis. 11 

The blood supply of the facial nerve is from the interna) 
auditory artery, the superior petrosal branch of the middle 
meningeal artery and the stylomastoid branch of the posterior 
auricular artery. Anastomoses occur above the pyramidal 
portion of the nerve but not below, 15 which possibly explains 
return of function of the chordae tympani and stapedius 
branches with persistent facial paralysis. After its exit from 
the stylomastoid foramen, the nerve turns abruptly forward 
dividing into its various branches deep to the superficial 
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lobe of the parotid gland; a lesion in this area (tumor, 
trauma) presents no problem in localization. 

Etiology. Interruption of transmission of the neural im¬ 
pulses within the facial canal is generally conceded to be 
the mechanism responsible for Bell’s palsy. Compression of 
the nerve without interruption of the axis cylinders does not 
cause failure of nerve conduction. 10 Hilger, 15 Kettel 17 and Sul¬ 
livan 14 believed that the paralysis is due to local ischemia, 
which interrupts conduction and which may be accompanied 
by edema. This ischemia may be precipitated by exposure 
to cold, emotional factox-s and hereditary px-edisposition. 
Tickle 18 listed Bell’s palsy as a toxic type of facial paralysis, 
and Colliex- 10 believed that many cases are viral in oi*igin. 
There are a few patients who presumably have inadequate 
facial canals, as recui-rent Bell’s palsy is not infrequent. 17 

Pathology. The appearance of the facial nei*ve and the 
mastoid cells in patients with Bell's palsy who have undei*- 
gone decompression was studied in 50 consecutive cases by 
Kettel. 20 Twenty per cent of the cases had necrosis of the 
mastoid cells, 36 per cent showed necrosis of the Fallopian 
canal, in two cases the nerve was exposed by neci’osis, and 
in 56 per cent of the cases the nerve was grossly edematous 
in its vertical portion; microscopically there was no evidence 
of cellular infiltration. Cawthorne 21 reported constriction of 
the nerve at the stylomastoid foramen and bulging above in 
12 of 14 patients who had undei’gone decompi-ession. 

Medical Treatment: Nonsurgical management of Bell’s palsy 
has been directed toward relief of the ischemia and reestablish¬ 
ment of the blood supply by the eaidy use of vasodilating 
drugs, sympathetic blocking drugs, and stellate ganglion 
block. 15 ’ 22 Recently, the use of adrenal coi*tical hoi*mones in 
the eaidy treatment of Bell's palsy has given encoui-aging 
results. 23 Support of the paralyzed muscles by the use of 
hooks, tape or intra-oral splints is genei-ally advocated. 
Contx-oversy exists concerning the use of galvanic or actual 
massage. Some writers 15>19 believe that the early use of 
galvanic massage retards fibi’osis of the facial musculature 
whereas others 24 oppose galvanic stimulation because they 
believe that its use pi’omotes fibi’osis. 
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Selection of Cases of Bell’s Palsy for Decompression'. Bell’s 
palsy may persist only a few days as a transient block or may 
progress to complete Wallerian degeneration. In approxi¬ 
mately 80 per cent of patients with Bell's palsy spontaneous 
remission occurs. 1 '’- 1 The difficulty lies in determination of 
the 20 per cent who will need decompression. Once degenera¬ 
tion has occurred, recovery is never complete and is always 
marked by some mass movement and loss of function of the 
forehead muscles, whether recovery is spontaneous or follows 
decompression. Decompression of the facial nerve in Bell’s 
palsy permits development of collateral circulation, reestab¬ 
lishment of circulation in the ischemic vessels and develop¬ 
ment of new vessels from the adjacent soft tissue. 

Emphasis has been placed on loss of response to Faradic 
stimulation by Sullivan, 11 Cawthorne 21 and Tickle; 18 it is 
considered unreliable by Kettel 20 and Martin. 25 The presence of 
pain, completeness of the palsy, and rapidity of onset influence 
selection of cases for decompression. The advised time lag be¬ 
tween onset of the paralysis and decompression varies from 
immediate decompression 11 to six months, 10 but averages eight 
to twelve weeks. All agree that the facial musculature must 
respond to galvanic stimulation if decompression is to be of 
value. Decompression is advocated enthusiastically by 
many 11 ' 12 ' 11 ’ 17 ’ 18 ’ 25 and with greater reluctance by others. 15 ’ 19 
Use of electromyography may aid in detecting those patients 
who will recover spontaneously. 19 ' 25 

Cryptogenic Hemifacial Spasm : This is an affection of the 
facial nerve and may be differentiated from facial tics (which 
are thought by some to be compulsion neuroses) by the follow¬ 
ing points: 1. Hemifacial spasm involves only muscles in¬ 
nervated by the facial nerve; 2. spasmodic facial tic is associ¬ 
ated with tension relieved by performance and with anguish 
by suppression, and can be initiated and stopped at will 
whereas hemifacial spasm can not; 3. hemifacial spasm occurs 
during sleep, but habit tics do not. 27 Cryptogenic hemifacial 
spasm must also be differentiated from hemifacial spasm 
secondary to other lesions of the facial nerve, as Bell’s palsy 
and intracranial aneurysm. 28 

The etiology of cryptogenic hemifacial spasm is unknown. 
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Wartenberg-" postulated that the facial nucleus contains two 
motor systems analogous to the pyramidal and lower motor 
neuron systems and that a lesion of the upper system produces 
hemifacial spasm and the lower Bell’s palsy. Williams and 
associates 1 believed that hemifacial spasm is a lower motor 
neuron lesion, because a stroke does not affect the condition; 
hemifacial spasm is marked by weakness and contractures 
of the muscles, and known lesions of the lower motor neuron 
frequently produce hemifacial spasm. They found evidence 
of compression of the facial nerve in its vertical portion by 
fibrous tissue in four of eight patients with hemifacial spasm 
treated by decompression. Their immediate results were 
excellent, but the spasm recurred in two patients; permanent 
facial paralysis resulted in one, and there was a 50 per cent 
return of symptoms in another. 

Patients with hemifacial spasm are miserable, embarrassed 
and handicapped. Heretofore treatment has been worthless, 
and there are few spontaneous remissions. If only partial or 
temporary relief can be obtained by decompression, it would 
seem worthwhile. 


THE STUDY. 

Decompression of the facial nerve by the postauricular 
route presents the disadvantages of difficulty in identifica¬ 
tion of the nerve at its exit from the stylomastoid foramen 
because of excessive bleeding, possible damage to the stylo¬ 
mastoid artery, postoperative discomfort and scarring, and 
an oblique view of the operative field. The usual endaural 
approach for decompression, in which the nerve is first identi¬ 
fied just below the horizontal semicircular canal, or at a 
point just above the stylomastoid foramen by the blind re¬ 
moval of solid bone, presents the possibility of injury to the 
nerve before exposure is recognized. 

The nerve is most readily identified in its tympanic course, 
where the Fallopian canal stands out in relief and adjacent 
landmarks are distinct; therefore, decompression without 
danger of trauma is best begun in this area, where the bony 
covering is quite thin. The nerve may be identified in this 
area by the following technique: 




rig 1 Photograph of tempo: al bone 

(A) Short process of incus and horizontal semlcular canal 

(B) Surgically created opening Into tympanic cavity 

(C) Facial nerve 


muscle for a distance of 2 to 3 cm. The periosteum and super¬ 
ficial tissues aie elevated from the mastoid cortex poste¬ 
riorly, interiorly and superiorly. A second incision is then 
made 1 to 2 mm. lateral to the first, sloping posteriorly be¬ 
ginning at the beginning of the first incision and extending 
to twelve o’clock, and forward 1 cm. so that a wedge-shaped 
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strip of skin, subcutaneous tissue and temporal fascia is re¬ 
moved (according to the technique of House 30 ). A three- 
bladed endaural retractor is then inserted and the field ex¬ 
posed. Cortical bone is then removed with motor driven cut¬ 
ting burrs over the aditus, antrum and mastoid process, ex¬ 
tending anteriorly until the antrum and short process of the 
incus are exposed and inferiorly and medially to the digastric 
ridge. The removal of bone is carried posteriorly to the sinus 
plate or less if the sinus lies far posteriorly. The superior and 
posterior osseous external auditory canal wall is then thinned 
with cutting burrs to expose the short process of the incus 
adequately; care is taken not to disturb the short process or 
the fossa incudis, and not to expose the incudomalleolar joint.. 
The osseous canal is not lowered except in the patient with 
a forward lying sinus, in which case it is lowered only as much 
as needed for adequate exposure. After the canal has been 
thinned to a thickness of 1 to 2 mm., a hole is drilled with a 
1 mm. polishing burr 1 to 1.5 mm. inferior to the lowermost 
extension of the short process of the incus, at a .depth just 
superficial to the horizontal semicircular canal, and in an 
anteromedial direction paralleling the osseous external audi¬ 
tory canal (see Fig. 1). This enters the tympanic cavity at 
the level of and lateral to the stapes. This opening is then 
enlarged circumferentially, leaving a post of bone 1 to 1.5 mm. 
in width between the short process of the incus and the open¬ 
ing. The Fallopian canal is readily visualized through this 
opening in its course between the horizontal ampulla and the 
stapes, and in a roomy temporal bone the nerve may be seen 
up to the cochleariform process and geniculate ganglion. 
Visualization of the nerve in this area establishes the depth 
and general direction of the nerve and serves to orient its 
position. Removal of the dense bone overlying the Fallopian 
canal is then begun with cutting burrs sweeping from above 
downward. The operator uses as guides to the position 
of the nerve, the Fallopian canal itself above, and the junc¬ 
tion of the digastric ridge and the tympanomastoid suture 
line inferiorly, which marks the position of the stylomastoid 
foramen. Under direct illumination and magnification bone 
is removed from the posterior and lateral surfaces of the 
Fallopian canal, slowly and with frequent irrigation to cool 
the area, until a bluish translucency, much as is seen in the 
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formation of the fenestra in the fenestration operation, is 
developed over the entire length of the nerve from the pyra¬ 
midal portion above to the stylomastoid foramen below. The 
thin hone overlying the nerve is then carefully removed with 
the use of dental excavators and small curettes, and the stylo¬ 
mastoid foramen is .enlarged posteriorly, care being taken 
not to injure the stylomastoid aitery. The nerve is carefully 
inspected, and its sheath is slit along its posterior surface 
with a sharp myringotomy knife to avoid injury to the arteri¬ 
olar trunk, which lies on the lateral surface of the nerve, as 
pointed out by Sullivan.' 3 

The incision is then closed with interrupted 4-0 black silk 
sutuies without drainage. The external auditory canal is 
packed tightly with selvage vaseline gauze strips, and a 
mastoid dressing is applied. Postoperatively, antibiotics are 
given routinely. The patient is discharged from the hospital 
on the third to fifth postoperative day and is seen in the office 
on the fifth postoperative day for removal of the sutures 
and the packing in the auditory canal. The dressing is left off. 

This technique has been performed on five patients for 
Bell’s palsy and three for cryptogenic hemifacial spasm. 
There have been no surgical injuries to the nerve incident 
to decompression, no postoperative complications, and no 
change in hearing in the operated ear. The period of ab¬ 
sence from work has been minimal. The following cases are 
illustrative of results of decompression for Bell’s palsy and 
for hemifacial spasm. 

REPORT OF CASES. 

Case 1■ IC B, age 43 years, awolte with complete right facial paraljs s 
on Nov 15, 1952 This was accompanied by mild pain behind the ear. 
There was no history of chilling or other precipitating factors When 
fust seen on Jan 18, 1953, complete medical, neurological, laboratory 
and Roentgenographic sur\ eys levealed no abnormalities except complete 
right peripheial facial paralysis On Jan 23, 1953, approximately nine 
weeks from the onset of Bell’s palsy, facial nerve decompi essxon was done, 
the nerve appeared edematous throughout its vertical poi tion The patient 
was discharged from the hospital on the fifth postoperative day. Ex¬ 
amination three and one half months postoperatively showed no change 
in hearing, a noimal ear on otoscopy, and 75 per cent normal function 
of the right facial musculature (see Fig 2). 

Case 2. L A . a white man, 47 years of age. was seen on Jan 11, 1955, 
because of se\ere spasmodic contractions of the muscles of the right side 





^ w Mi heinU;»ei.O sivism In 

\U\ rbv't»'u\\»i*H x'l I'Atunvt iu»t in 



1462 


LEWIS: FACIAL NERVE DECOMPRESSION. 


of the face, especially severe about the eye. He had no control over this 
symptom, which had been present for six years, and had become more 
severe in the past four months. Thorough examination of the ears, nose 
and throat revealed no abnormalities. Examination by a neurosurgeon 
disclosed no neurologic abnormality. On Feb. 9, 1955, the right facial 
nerve was decompressed from just below the cochleariform process to 
the stylomastoid foramen, and neurolysis was performed. There was no 
gross abnormality of the nerve. The patient was discharged from the 
hospital on the filth postoperative day. The immediate postoperative result 
was excellent: there was no facial weakness, and the spasm was com¬ 
pletely relieved for four months; however, six months postoperatively 
the spasm returned to 50 per cent of its previous severity (see Fig. 3). 


SUMMARY. 

In eight patients with Bell’s palsy or hemifacial spasm, a 
variation in technique of facial nerve decompression has 
given better results than established techniques used in the 
past. By this method the facial nerve is decompressed from 
the stylomastoid foramen to or near the geniculate ganglion, 
without interruption of the ossicular chain, with preservation 
of hearing and with minimal ti'auma to the nerve and its 
blood supply. Although this series is much too small to 
justify conclusions, the absence of complications, lack of 
effect on the hearing, and minimal hospitalization and mor¬ 
bidity indicate that it may be a useful adjunct and worthy of 
trial in these patients. 
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REPAIR OF CHRONIC CENTRAL PERFORATIONS OF 
THE TYMPANIC MEMBRANE: BY REPEATED 
ACID CAUTERY; BY SKIN GRAFTING.* 

William K. Wright, M.D., 

Houston, Tex. 

Central perforations of the tympanic membrane are a com¬ 
mon condition. It has been variously estimated that from one 
to six million people in the United States suffer from this con¬ 
dition. 

Closure of one of these perforations is very gratifying to a 
patient. He may gain as much as 25 db of hearing. His middle 
ear and mastoid are protected from infected material in the 
ear canal (during bathing, swimming, etc.). He has less 
chance of an otitis media during an upper respiratory infec¬ 
tion, and in some cases an annoying tinnitus is x*elieved. 

I wish to discuss in this paper the office technique for clos¬ 
ing perforations and also to describe a skin gx-afting pi’ocedure 
for closui-e of tympanic perfoi’ations which has interesting 
possibilities. 


ANATOMY. 

The pars tensa of the tympanic membrane is appi-oximately 
9X10 mm. in diameter. It is attached peripherally to the an¬ 
nulus tympanicus and centrally envelops the manubrium. The 
blood supply comes from the anterior tympanic and deep au- 
ricular branches of the internal maxillary artery and from 
the stylomastoid artery. Thei’e is rich anastamosis of the 
blood supply as it courses from Shi-apnell's membx’ane along 
the posterior border of the manubrium and from around the 
periphery of the drum. 

* Submitted as Candidate's Thesis to the American Laryngological, 
Ktunological and Otological Society, Inc., 1956. 

Note: This ms. received in The Laryngoscope Office and accepted 
Cor publication, Jan. 20, 1356. 
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HISTOLOGY. 

The drum consists of four layers: 

1. Squamous epithelium (external surface). 

2. Radially arranged connective tissue from the manubrium 
to the annulus. 

S. Annular connective tissue. 

4 . Middle ear mucosa (inner surface) of cuboidal to pseudo- 
stratified columnar epithelium. 

PATHOLOGY. 

Perforations are caused by trauma (burns, blasts, punc¬ 
tures, etc.) or infections (otitis media). 

r Regeneration of an intact tympanic membrane during heal¬ 
ing is quite common; in fact, the cause of a perforation’s be¬ 
coming permanent is poorly understood. Dunlap and Schu- 
knecht 1 have noted that in permanent perforations the outer 
squamous epithelium grows around the edge of the perfora¬ 
tion to contact the inner mucosal layer; thus, they feel, act¬ 
ing as a limiting membrane on the middle connective tissue 
layer. 


THERAPY AND REVIEW OF LITERATURE. 

Before any chronic perforation can close, the limiting epi¬ 
thelium must be destroyed. Early therapy of perforations 
overlooked this and consisted mei'ely of applying prostheses 
of various types: Banzev 2 in 1840 used pig’s bladder membrane 
stretched over an ivory tube. Yearsley 3 in 1842 used a cotton 
wool pledget; Toynbee* in 1853 used Indian rubber and gutta 
percha. In 1850 Clark 3 used rubber, and in 1876 Blake' used 
paper. In 1887 Guaranowski* employed egg membrane; Pol¬ 
lack* in 1882, and Isaacs' in 1925 used collodion. More re¬ 
cently, in 1951, Pohlman 10 developed ICoragel inserts. 

Some investigators have noted that patching perforations 
occasionally leads to an actual closure: Barclay 11 in 1890 used 
paper discs. Other reports of closure by mere patching have 
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been made by: Nasiell 12 in 1934, and Steinmann 13 in 1945, 
using cellophane patches. In 1947 Unger 14 used gold foil and 
scarlet red ointment, and in 1951 Hall 15 reported closure of a 
fair percentage of perforations merely by applying a Yoshimo 
paper patch with 5 per cent celluloid in acetone as an adhesive. 

The principle of cautery to destroy the limiting epithelium 
started with Roosa 10 in 1876, who used silver nitrate. Later 
Politzer 17 in 1895 also used silver nitrate, and Okuneff ls in 
1895 introduced trichloracetic acid. Joynt 10 in 1919 combined 
cautery with patching, and since then cautery with some form 
of patching has been used successfully by Stinson 20 (1941), 
Alexander 21 (1943), Fox 2 -’ (1945), Ireland 23 (1946), Korkis 2 ' 
(1947), Folbre 25 (1947), Baron 20 (1948), Jordan 27 (1952), 
and Schrimpf 2S (1954). 

The use of repeated cautery at roughly weekly intervals to 
prevent re-epithelization was used by Allport 20 (1916), Dun¬ 
lap 30 (1917), Linn 11 (1944), Szpunar 32 (1947), Dunlap and 
Schuknecht 1 (1947), Adams 33 (1952), Derlacki 31 (1953), 
Peele 33 (1953) and Mullins 30 (1953). Derlacki 34 has noted that 
perforations can be closed by repeated cautery, which had 
failed to close by the cautery and patch method. This has also 
been our experience in our series of 65 perforations. 

We feel that the cautery and patch method is successful 
where there is a fair blood supply, and destruction of the lim¬ 
iting epithelium is followed by rapid outgrowth of granula¬ 
tions, from the middle layer of the drum, which keep ahead 
of epithelization until opposing edges meet and seal with clos¬ 
ure of the perforation. 

Unfortunately, in many cases this exuberant granulation 
growth does not occur, and epithelization is able to circumvent 
and limit the healing edge of the perforation. This situation 
seems to arise when a drum is very scarred, and appears to 
have a poor blood supply. 


METHOD. 

Our technique is essentially the same as that of Linn 31 and 
Deilacki. 34 It consists of weekly cauterizations of the entire 
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margin of the perforation with 50 per cent trichloracetic acid. 
This is applied with a thin wire applicator tipped by a tightly 
wound cotton ball about one mm. in diameter. The wire should 
be malleable, as it may have to be bent to maneuver in tortuous 
canals. The applicator is dipped in acid, blotted gently on a 
kleenex and applied to the edge of the perforation and periph¬ 
erally for a distance of about one mm. A white eschar forms 
over this area. A thin cotton patch is then packed down 
against the drum and kept moist with Neomycin drops five 
mg. cc., two drops twice daily. Therapy is continued until 
Politzer inflation and pneumo-massage of the drum with the 
Seigle otoscope demonstrates that the drum is completely in¬ 
tact. 


Before closure is started the perforation is measured with 
a fenestrometer and an audiogram is usually done, and is re¬ 
peated after patching the perforation with cigarette paper. 
The resulting hearing gain has been found to be a reliable 
index of the final hearing level after the closure. 

OBSERVATIONS DURING CLOSURE ROUTINE. 

1. The first few treatments are painful. To obtain better 
cooperation, especially in children, we place a cotton patch 
moistened with Bonain's solution (i.e., equal parts of cocaine, 
menthol and phenol) against the drum for 10 minutes before 
treating the ear. After the first few treatments this is usually 
not necessary. 

2. Some perforations, even very large ones, respond 
promptly and close in a few weeks; others, equally large, 
quickly show an active border, but growth is sluggish and any 
missed treatments usually stop growth advance. An active 
border is thick and slightly hyperemic; it bleeds easily and 
turns white with the slightest touch of trichloracetic acid, even 
as weak as a 5 per cent solution. 

In some markedly scarred drums, especially those caused by 
burns, trichloracetic acid will not form a white eschar. This 
indicates a long and halting course in the closure, probably 
because of a poor blood supply. In these we apply acid heavily. 
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sometimes over the entire drum to destroy the scarred area 
and enlarge the perforation peripherally to a better blood sup¬ 
ply. After months, an active border appears, and then narrow¬ 
ing of the perforation begins. It progresses haltingly, often 
with periods of temporary widening, and any missed treat¬ 
ments cause a loss of activity. Any attempt to change treat¬ 
ment, such as the use of a patch, or change to a weaker (5 to 
10 per cent) trichloracetic acid has, in our hands, resulted in 
cessation of growth. Occasionally, after a very long time, these 
perforations have become very active and close rapidly. More 
frequently the final one-half to one-fourth mm. of the closure 
has been a prolonged process, with the perforation fluctuating 
in size and sometimes breaking open the week after it ap¬ 
peared closed. (All perforations should be followed closely for 
several weeks after they appear to be closed.) 

3. Where therapy is discontinued before closure is achieved, 
scarring always gradually enlarged the perforation to almost 
its original size; however, where closure has occurred, this 
process merely thins the healed drum. 

U. Besides Neomycin drops (5 mg. cc.) as a moistening 
agent for the cotton patch, we have used aqueous Furacin 
and 40 per cent alcohol. Others 1 - 31 ’ 31 have used Euthymol or 5 
per cent urea in saline. Apparently no one drop is essential, 
but the cotton patch should not be allowed to dry. The func¬ 
tions of a moist cotton patch appear to be: 

a. To prevent drying and crusting. 

b. To provide a mildly stimulating irritation. Antisepsis is 
not too important; in fact the intervention of active infection 
has on several occasions activated sluggish or non-responding 
perforations to close rapidly. This has also been observed by 
Derlacki. 31 

c. If the ossicular chain is mobile, the moist cotton patch 
will cover the perforation and raise the hearing level. Our 
most faithful and appreciative patients have had bilateral per¬ 
forations of this type. They will come back faithfully each 
week just for the hearing improvement which they receive by 
the cotton patch. 
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RESULTS. 

From January, 19-19, to May, 195-1, we attempted to close 
65 central perforations of the tympanic membrane. Total, 
marginal, and attic perforations, or the presence of cholestea¬ 
toma or squamous epithelium in the middle ear, attic, or mas¬ 
toid were considered contra-indications to closure; however, 
no restrictions were made because of the size of the perfora¬ 
tions, scarring, or adhesions to the promontory. All perfora¬ 
tions had been present at least three months. Of the 65 per¬ 
forations treated over this five-and—a-half-year period 57, or 
88 per cent of them, were successfully closed. Four later re¬ 
opened and of these, two quickly lecloscd when treatment was 
lesumed. A third case was closed by skin grafting, and the 
fourth case refused further treatment. 

In a successful closure, how long a course of treatment may 
be expected? This table is a tabulation of all successful clos¬ 
ures, showing the percentage closed at definite intervals: 



No CloHed 

For Ct nt 
Closed 

Total 

Pi r Cent 

< to 10 weeks 

26 

i r,% 


to 6 months - - 

18 

32% 

78% 

to 12 months - — - 

. — .. 6 

10% 

88% 

, to J >ears- 

- _ 7 

12%, 

100% 


Thus, one-half of the closures occurred within 10 weeks 
and three-fourths of the successes occurred m the first six 
months, while 7 or 12 per cent took one to two years. We feel 
that several of our failures might have closed had they been 
as faithful as these seven cases. 

ANALYSIS OP FAILUEE3. 

An analysis of the eight failures shows that except for three 
(Xos. 6, 7 and 8), they were behaving in about the same way 
as did some of the similar perforations which later closed. 

In our present state of experience we believe that with faith¬ 
ful return for treatment we would be perfectly justified in in- 
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forming a patient that his chances of eventual closure by this 
method are very good (approximately 90 per cent). 

These results in the office treatment of perforated eardrums 
are comparable with those of other investigators using this or 
similar methods. We have in general been quite satisfied; how¬ 
ever, there are two rather major shortcomings of this method: 

1. Very young children cannot be treated satisfactorily be¬ 
cause some cooperation by the patient is necessary. 

2. If treatment is prolonged, some patients tend to become 
discouraged or are unable to return at the regular weekly in¬ 
tervals which are so important to success. 


Case 

No. of 
Treatments 

Orlff. Size Size When 
i in Mm. Last Seen 

Remarks 

1 

. 20 

3x2 

2i/ 2 x2 

Patient discontinued treatment 

2 

. 21 

4x4 

2 mm. 

Patient discontinued treatment 

3 

. 50 

6x5 


Moved away 

4 

. 52 

6x5 


Discharged as hopeless after one year 

5 

. 5G 

6x5 

2x2 

At one time was Vi mm. across, then 
patch applied 

G 

. 71 

5x4 

2x2 

Always irregular treatments because 
of work 

7 

. 80 

3x3 

lxl 

Has since closed with skin graft 

S 

. 80 

6x5 

2x2 

Still under treatment; fluctuation 


It was in seeking a solution to these problems that a trial 
at skin grafting perforated eardrums was made. We have 
found that the idea, as in most instances, is not new. Ber- 
thold :r in 1878 and 1890 reported on successful skin grafting 
procedures to close perforated eardrums. He cut very thick 
grafts the same size as the perforation and of a thickness so 
that when laid on the promontory they would fit the perfora¬ 
tion like a plug. Two of these cases were followed 14 and 15 
months respectively. Eli 38 in 1880 reported on skin grafting 
the middle ear promontory in chronic otitis media, evidently 
for the purpose of reducing the secreting surface. His results 
were poor, and no closures were effected. Roosa 39 also appar¬ 
ently tried this procedure. Tangeman 10 in 1883 reported a 
partial closure from skin grafting a dry perforation after 
roughing the margins. 

Since this study was started. House 41 in 1953 reported four 
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While the overall percentage of successful graft closures 
is less than closures by the office method, gradual improve¬ 
ment in our technique has improved our expectancy of suc¬ 
cessful graft closures considerably. 


COMPARISON OF EARLIER AND RECENT RESULTS. 


70 Graft Closure Attempts. 


1st 10 cases 


1 success 


2nd 10 cases 


1 successes 


Last 10 cases 


10 successes* 


* Four of these last ten tympanic perforations were very large—approxi¬ 
mately 8x7 mm. in diameter. 


EVOLUTION OF OUR PROCEDURE. 

The actual technique of this procedure has gone through 
considerable evolution, as we sought to better our results; how¬ 
ever, the basic principles of the operation are fairly simple. 
The outer layer of squamous epithelium on the drum is dis¬ 
sected off Avith a special chalazion-type curette. It is peeled 
off as a layer (see Fig. 1). Skin from one of several sources 
is then trimmed to the appropriate size and placed on this raw 
bed. This method, when successful, produces a nearly normal 
free-lying eardrum. It differs from other methods in that no 
attempt is made to provide a bed for the central portion of the 
graft, which overlies the perforation. Berthold, 37 and more 
recently House 41 and Zollner, 42 used the promontory as a blood 
supply for the central portion of their grafts. Their methods, 
however, would be inclined to produce adhesions to the pro¬ 
montory and to obliterate, more or less, the middle ear. The 
question arises as to why the central portion of our grafts can 
survive without being in contact with any blood supply. 

Pagetfc, 43 Conway 44 and others have studied the manner’ in 
which a graft “takes.” For the first 48 to 72 hours the graft 
is nourished, and the waste products are disposed of by a 
“plasmie circulation,” which they feel is largely extra cellular 
by imbibition. From 16 hours on, there is proliferation of en¬ 
dothelial buds from the host's blood vessels. At 65 to 72 hours, 
continuity of host’s and graft’s blood vessels has been noted, 





Fig. 1 Outer surfuce of tympanic membrane removed with a curette to 
make a bed foi skin graft 

The above studies would suggest that eardrum grafts sur¬ 
vive the first 2 to 3 days on “plasmic circulation,” supposedly 
extravascular. McLaughlin, 45 however, feels that much of a 
graft’s circulation in the first few days is intravascular, be¬ 
cause a few of the many small severed blood vessels of the 
graft come in contact with a few of the many severed blood 
vessels of the bed. We believe that this concept of intravascu¬ 
lar circulation in the fresh graft gives a much more satisfac¬ 
tory explanation for the survival of the central portion of our 
eardrum grafts which overlap the perforation. The following 
study supports this contention: 
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Fig. 2-A. Split thickness skin graft four hours after being placed on bed 
Blood vessels are in spasm and contain no erythrocytes. 
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Several split thickness skin grafts were cut and then laid 
back on their bed. After four hours microscopic sections 
showed an intense spasm of the graft’s blood vessels, which 
squeezed out all erythrocytes (see Fig. 2). Microscopic sec¬ 
tions of 24 hours’ specimen showed, however, that the graft’s 
blood vessels had relaxed, and all vascular spaces were filled 
with erythrocytes. This filling of the graft’s blood vessels 
may have been from capillarity, or by continuity of graft and 
bed blood vessels. We believe it indicates some intravascular 
graft circulation. 

In any case graft survival requires a good bed and a healthy 
graft. Atraumatic surgery is important, as is absence of in¬ 
fection. Good contact of graft and bed is also desirable, but 
we have found that too much pressure from packing may 
cause a slough of the central portion of the graft which has 
no underlying bed. 

Many factors which affect results have been studied. It 
might be well to discuss them under separate headings. 

1. Infection: We believe that several of our early failures 
were largely due to operating too soon (one or two weeks) 
after an otitis media. In spite of pre- and postoperative anti¬ 
biotics, otitis media developed during the postoperative course 
of five cases. In each case, partial or total slough, or failure 
to seal the perforation resulted. At the present we feel that 
surgery should be delayed for at least one month after an 
otitis media. Sterile operating room technique is important. 
We also routinely use a sterile dressing technique for three 
weeks, and place the patients on antibiotics for one preopera¬ 
tive and six postoperative days. 

Once a graft has healed, it may have surprising resistance 
to infection. One case has had at least four myringotomies 
done through the graft for acute suppurative otitis media. 
Each of these myringotomies healed after the infection had 
subsided. 

2. Anesthesia: Local infiltration with 2 per cent Zylocaine, 
containing 1/50,000 Adrenalin. This may also be used topi¬ 
cally on the middle ear mucosa. The addition of intravenous 
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sodium pentothal is usually necessary while the drum is being 
scraped. 

3. Exposure: Exposure of the operative field is extremely 
important. The denuding of the drum, placing of the graft 
and packing must be done with exactness and can never be 
done blindly with success. In fact, adequate binocular vis¬ 
ualization of all parts of the drum is essential, and magnifi¬ 
cation with the operating Loupe glasses extremely helpful. Oc¬ 
casionally, especially in children, the canal is both wide and 
straight, and the procedure can be done without an incision; 
however, we would attribute a fair number of our failures to 
working without enough exposure for binocular vision or mag¬ 
nification, because of a desire to avoid an incision in the ear 
canal. 

Several methods of surgical exposure of the entire tympanic 
membrane are available: 

a. A Shambaugh-type endaural incision and retractor can 
be used just as in an endaural mastoidectomy or fenestration. 
It is usually also necessary to cut a U-shaped flap from the 
posterior canal wall and to enlarge the bony canal posteriorly, 
superiorly and, occasionally, anteriorly. The flap has its in¬ 
terior incision about 3 mm. from the drum, and its pedicle on 
the floor of the canal. It is rolled down into the floor of the 
canal, where it is not in the way, and is replaced at the end of 
the operation. 

b. In very tortuous canals where the anterior canal wall is 
the main visual obstruction, a U-shaped flap from the skin of 
the anterior wall can be made with the pedicle on the skin of 
the tragus. After the skin is out of the way the anterior wall 
bone is curetted or burred until the drum is visualized in its 
entirety. 

c. A much simpler procedure, which we now use almost ex¬ 
clusively, is to curette the anterior canal wall with a very 
sharp curette, without elevating the skin. A sharp curette 
will cut through the skin and remove it without tearing it. 
The bony canal can then be enlarged and straightened by thin¬ 
ning the bone of the anterior wall. The new surface thus ere- 
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ated can then be covered with a primary or, later, secondary 
skin graft. This method will often give good exposure of the 
entire drum without an endaural incision and never requires 
more than a small T-incision at the superior margin of the 
canal. 

4. Graft Bed-. This is prepared as atraumatically as possible 
with 2 and 3 mm. chalazion-type cnrettes. They are angled 15 
degrees forward or backward so as to maneuver in the canal. 
The outer squamous epithelial surface of the drum is peeled 
off, beginning at the edge of the perforation. Microscopic sec¬ 
tions of the sheet of tissue removed have consistently shown 
that all of the squamous epithelium is removed, along with 
equal thickness of connective tissue (see Fig. 1). There are 
no rete pegs, which probably accounts for the fact that the 
entire specimen comes off as one layer. The entire layer re¬ 
moved measures from 0.15 to 0.2 mm., and the flat epithelium 
measures 0.05 to 0.08. There are no glands present in any 
section. 

In our early cases the drum was denuded only 2 mm. from 
the edge of the perforation, and the graft was cut to approxi¬ 
mately the same size. Now the bed and graft are made at 
least as large as the entire drum, and in very large perfora¬ 
tions the denuding process is continued up onto the canal wall. 
This increase in the size of the bed decreases the chance of a 
slough. The increase in the size of the graft relative to the 
perforation makes it less likely that the graft will slip far 
enough to expose part of the perforation, or will be pushed 
through the perforation. 

5. Cutting of Skin Graft: Four sources of skin for graft¬ 
ing of perforations have been tried. It is very important to 
cut these grafts just before they are used, so that they will 
not dry out. IVe feel that placing them in normal saline is in¬ 
jurious. 

a. Split thickness skin graft from the inner surface of the 
upper arm (25 “takes,” 9 sloughs). Miscroscopic sections 
show that this graft has very little hair and sweat or sebaceous 
glands. The skin is thin, and only a medium thickness graft is 
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available. Its tendency to curl is easily corrected by backing 
the graft with rayon or cigarette paper, using aureomyein 
ointment as an adhesive. The donor site is covered with surgi¬ 
cal rayon, gauze and elastoplast. It heals consistently in ten 
days, when it is dressed for the first time. The danger of con¬ 
tamination and infection during bathing, etc., and the incon¬ 
venience of the dressing inherent in grafts from the thigh is 
not present here. The cosmetic effect is nicely hidden, because 
the donor site is on the inside of the upper arm. 

b. Three-quarter thickness grafts from the mastohl area 
(22 “takes,” 1 slough). These were all thick grafts. Micro¬ 
scopic sections show that this skin contains many sweat and 
sebaceous glands and quite a bit of hair. The graft should be 
taken from in front of the hairline. Several of our best results 
have long hairs growing from the drum. This skin has less 
tendency to curl and is easy to work with. The donor site is 
included in the ear dressing, and heals inconspicuously in ten 
days. We are now using this source almost exclusively. 

c. Full thickness grafts from the post auricular fold (1 
“take,” 3 sloughs). House, 11 and Zollner, 12 used this source in 
their cases. The skin is very pliable and easy to work with. 
It has only a moderate tendency to curl and has softer hair 
and fewer sweat and sebaceous glands. We have not used this 
source extensively because Pagett' 13 says, and we agree, that 
split thickness grafts “take” much more readily than full 
thickness grafts. There is certainly a good deal of additional 
trauma in trimming the fat from the under surface of full 
thickness grafts. 

d. Pedicle flaps from the ear canal, both delayed and imme¬ 
diate (no “takes,” 4 sloughs). There is considerable technical 
difficulty in swinging such a flap; also, a large flap necessarily 
has a small pedicle and any packing would, of course, crease 
the pedicle and cut off circulation. The skin, however, has a 
very fine texture and does not tend to curl. These poor results 
may be partially due to the extremely large perforations which 
were attempted by this method; also, sea sponge packing was 
used in all four flap cases. In six of the seven cases where 
sea sponge packing was used, slough occurred. 
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6. Graft Placement : If there is any tendency for the graft 
edges to curl, it is backed with surgical rayon, using aureomy- 
cin ointment as an adhesive. The graft is then cut to the ap¬ 
propriate measured size with a sharp knife. If it is to extend 
very far up onto the canal, the peripheral edges must be ser¬ 
rated with a sharp knife to allow for folding of the edges of 
the graft. The graft is then gently picked up with fenestra¬ 
tion forceps and placed near the drum. It is then teased into 
position with forceps, fenestration picks, ring curettes, or 
mastoid searchers. After it is apparently in place the edges 
are momentarily rolled back with a fenestration pick to assure 
eversion and to see that all the perforation is well covered. 
The graft is then covered with cigarette paper and a cotton 
pack. 

7. Packing: It is important to get good contact between 
graft and bed. With this in mind, we first tried tight vaseline 
gauze packs, or sea sponges. These tight packs had a tendency 
to push the graft through the perforation into the middle ear. 
We also developed a feeling that the part of the graft overly¬ 
ing the perforation was more likely to slough when a tight 
pack was applied (as mentioned before, a tight pack might 
obliterate the “plasmic circulation” to this portion of the 
graft). 

Later we dispensed entirely with packing and depended 
upon the contracting of the underlying elastic clot to bring 
the graft into contact with the bed. On a few of these cases 
the graft slipped so as to expose part of the perforation, or 
failed to seal, and we have now settled on the method of pack¬ 
ing used by Rosen 1 ' 1 in the stapedial mobilization operation. 
After the graft is in place, it is covered with sterile cigarette 
paper strips, which extend up onto the canal, and very thin 
cotton balls are used to hold the graft gently in contact with 
the bed. After the first layer, aureomycin ointment is mixed 
with the cotton to protect from infection and to make the pack 
easier to remove. 

8. Postoperative Routine: The patient is kept on antibiotics 
for six days. The packs are removed entirely on the seventh 
day. The cigarette paper and debris are wiped out, under 
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sterile precautions, on the fourteenth clay. If raw areas are 
present on the canal, they are at this time covered with a 
secondary split thickness skin graft from the inner surface 
of the upper arm. 47 

The patient is Politzerized at one month. 

We think it is a mistake to delay the complete cleansing of 
the canal and the Politzerization beyond the time specified. 
No harm can be done to a healthy pink graft and, if there is 
weakness, partial slough or failure to seal, it should be dis¬ 
covered as early as possible, as a regrafting procedure is best 
done as early as possible while the blood supply of the bed is 
still stimulated. 


REGRAFTING PROCEDURES. 

Fourteen of the failures were regrafted, with nine of these 
attempts leading to successful closure. 

1. Four of the regrafting attempts were made in 1952. Two 
were done by split-thickness grafts from the arm, and two by 
rotation flaps from the skin of the ear canal. All failed. 

2. The other ten regrafts were all done during 1955. Eight 
of these were successful, and the one failure had a third at¬ 
tempt at grafting, which was finally successful. 

We have a general belief that regrafting of failures is per¬ 
haps more likely to succeed than the first graft, and think 
that regrafts should be done as soon as it is obvious that the 
first graft has failed. There is a great stimulation to the blood 
supply of the bed for a few weeks. It is probably best to re¬ 
move the old graft entirely, freshen the bed, and apply an en¬ 
tirely new graft; however, three of our successful cases were 
done by a different method. The old graft was partially rolled 
back and the exposed bed freshened. A new graft was applied 
to this bed and laid against the rolled-back surface of the old 
graft. The edges of the two grafts were cai’efully everted and 
held in place with a soft cotton ball pack on cigarette paper. 
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ANALYSIS OF POSSIBLE CAUSES OF FAILURE. 

In most of the 30 grafts which failed, it was believed that 
the factor causing the failure could be identified. Surpris¬ 
ingly enough, there did not seem to be any apparent correla¬ 
tion between the size of the perforation and either success or 
failure. The 56 perforations grafted varied from 3X3 mm. 
to 8 X 6 mm. The average size was approximately 4X5 mm. 
We consider that over a larger series of cases the smaller 
perforations should show a better chance of successful closure 
by skin grafting. 

1. Four grafts “took” but did not seal in one quadrant: 

a. Two of these were obviously from infection in the post¬ 
operative period. 

b. The other two were in the same patient, and were osten¬ 
sibly from blowing off the graft by Politzerization two weeks 
after surgery. We now wait one month before Politzerizing. 

2. Five grafts "took” but slipped enough so that the per¬ 
foration was not entirely covered. 

a. Three of these were partly pushed into the middle ear, 
probably by a combination of too tight a pack and too small 
a graft. 

b. In the other two cases the graft slipped enough to ex¬ 
pose part of the perforation. No pack was used in these cases, 
which may have been responsible for the slipping. 

3. Seventeen grafts partially or totally sloughed. 

a. Five of these were obviously from infection. 

b. In six, sea sponge packing was possibly responsible (as 
mentioned previously, six of the seven cases where sea sponge 
packing was used resulted in a slough). 

c. In six cases there was no apparent cause for the slough. 

J,. Four grafts were late failures (the graft “took” but sev¬ 
eral months later, re-perforated). Two of these were caused 
by trauma, one by an otitis media, and one was apparently 
spontaneous. 
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LATE APPEARANCE OF GRAFTS. 

The successful graft at first appears thick and hyperemic. 
It is sealed quite tightly at three weeks, and at six months is 
hard to remove. After the first year it gradually thins and be¬ 
comes almost indistinguishable from a normal drum. 

In one of our cases where no packing was used the graft 
“took,” but slipped so as to leave a small slit of perforation 
still uncovered. Six months later this graft was removed and 
replaced with a fresh one, which was completely successful. 

The old removed graft was a three-quarter thickness graft 
from the skin over the mastoid process. When it was removed 
with a curette the bed bled slightly. Microscopic sections 
through this graft showed that it was approximately the same 
(1.3 mm.) thickness as when it was cut six months earlier. 
There were still some sweat glands and a few hair follicles 
remaining. It was well vascularized, and there was almost no 
inflammatory reaction. The squamous epithelium was slightly 
flatter, but there were still rete pegs. At the periphery of the 
graft the squamous epithelium had grown around the edge 
and slightly underneath it, until it contacted and fused with 
the squamous epithelium of the surface of the drum. The area 
of attachment of the graft to the drum was quite vascular. 
There was mucosal lining which had grown across the under 
surface of the graft, where it overlay the perforation. 

HEARING IN SUCCESSFUL GRAFT CLOSURES. 

Twenty-five patients had hearing improvements of 10 to 30 
db. Five failed to gain. In none was the hearing made worse. 
Ten patients ivere not tested. It was suspected that thick 
grafts would not give as good hearing as thinner ones. In two 
such cases the patient failed to make as much gain from graft¬ 
ing as from preoperative patching with cigarette paper; how¬ 
ever, later as the grafts thinned, hearing came up to the ex¬ 
pected level. 


REPORT OF TYPICAL CASES. 

1. Miss L. S., age 26, was seen in March, 1949, because of hearing dif- 
nculty all her life. Examination showed bilateral dry perforations; right 
5x4 mm., left 4x3 mm. Closure routine was started. The left perforation 
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closed in eight treatments, the light in 11 treatments Hearing gain 
right, 2S to 12 rr 16 db, left 28 to 8 = 20 db 

Remark This case illustrates how easily perforations sometimes close 

2 Mrs AI J G, age 27, was seen in Februaiv, 1054, complaining of an 
intermittent light o*onhea since childhood Seven years pieviously she 
was advised to have a ladical mastoidectomy Examination showed a dry 
central peiforation in the right tympanic membiane 5\4 mm Mastoid 
X rays showed no bone destruction A patch increased the hearing for 
the speech frequencies in the right ear from a level of 23 to 3 db = 20 db 
gain Closure treatment was started, using neomycin diops as the moisten 
ing agent After the seventh treatment an active margin was noted except 
along the handle of the malleus The entiie maigin was active after the 
eleventh treatment, at which time the pei foratlon began to nai row slowly 
Just after the thirteenth tieatment the patient developed a severe painful 
external otitis and otitis media, with seveie swelling A pseudomonas 
aeruginosa was cultured from the drainage Closure routine was stopped, 
and the patient put on aerosporin eardrops and codeine for pain Ten 
days later when the infection subsided, no perforation could be demon 
strated Hearing gain, 23 to 3 db, exactly as predicted by patching The 
dium now appeals normal 

Remark This case illustrates the beneficial effect of intercurrent In 
tection on closures 

3 Airs W A C, age 31, was seen in March, 1952, complaining of bilat 
eral otorrhea intermittently with colds since childhood Examination 
showed bilateral dry perforations in both drums right, 5x4 mm , left, 
6x5 mm The left drum was very scarred and the malleus handle was 
protruding into the perforation Bone conduction was normal Patching 
caused a hearing gain of 25 to 5 = 20 db, right eai f and 32 to 8 = 24 db, 
left ear Closure routine was started using neomycin drops Ovei the 
next two yeais the patient received 90 closure treatments in the left ear 
and 72 in the right eai During the first yeai these tieatments were 
broken up by an attempt at patching, a trial of weaker (10 per cent) 
trichloracetic acid, and finally an attempt at skin grafting the perfora 
tions All failed It was noted that missed treatments caused the per¬ 
foration edges to become inactive Eleven months after treatment was 
started, the perforations measuied right, 5x4 mm , left 4x3 mm Aftei 
this time, there was no variation from the usual weekly painting with 
50 per cent tnchloi acetic acid, cotton patch and neomycin drops The 
light perfoiation was closed after 20 months and 72 treatments, the left 
closed after 24 months and 90 treatments Hearing gain right, 25 to 2=23 
db, left, 32 to 17—15 db 

Remark This case shows how prolonged a successful closure can be 
After one yeai of treatment these perforations were almost as large as 
they were before treatment was started, yet both were successfully closed 
Few patients would return this faithfully 

5 Miss W K age 12, was seen August, 1951, complaining of intermit 
tent otorrhea all her life Examination showed a draining right ear with 
a 3x3 mm central perforation of the right tympanic membrane Culture 
revealed a pseudomonas aeruginosa infection, which cleared on neomycin 
drops The patient then had SO weekly treatments for closure, during 
which time the perforation fluctuated in size, on one occasion being only 
one half mm in diameter She then became discouraged and discontinued 
treatment in July, 1953 When next seen in June, 1955 the perforation was 
as large as before treatment was started On June 21, 1955, a split thick¬ 
ness graft from her arm was used to covei the perforation It took*’ 
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well and an audiogram three months later showed a hearing gain of 25 
to 15=10 db. It is hoped that this will continue to improve as the graft 
thins. 

5. Mrs. W. R. W„ age 19, was seen June 11, 1954. Examination showed 
a dry 6x6 mm. central perforation of the right tympanic membrane. On 
June 24, 1954, via an endaural incision, the perforation was grafted with 
a split thickness graft from the upper arm. The graft "took” well and is 
intact 15 months later. It has thinned to approximately the same thick¬ 
ness as the rest of the drum. Hearing gain, 17 to 7=10 db. 


CONCLUSION. 

While one-half of these successful skin graft closures have 
been followed less than nine months, successful graft closures 
have been followed two and three years. So far, only a very 
few of the procedures have become a failure later than six 
weeks postoperatively. None, so far, have developed as 
failures later than four months postoperatively. It is 
hoped, therefore, that the long term results reported for 
these skin graft closures will continue to hold up. We realize 
that the office method of closing tympanic perforations is a 
well-proven procedure, while much has still to be learned 
about skin graft closures; however, our results with skin 
grafting are encouraging, and the advantages of grafting are 
considerable in dealing with children and where a prolonged 
course of office treatments is anticipated. We feel justified in 
recommending this procedure to any patient when weekly 
office cautery has not made progress toward closure within 
ten weeks. We also feel that in the event a gi’aft is unsuccess¬ 
ful, a second, and if necessary a third gi’aft can be advised. 

SUMMARY. 

Closure of 57 of 65 central eardrum perforations by weekly 
cautery with trichloracetic acid is reported. 

Closure of 40 of 56 perforations by skin grafting is re¬ 
ported. 

The literature on this subject, and factors affecting results 
are discussed. 
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SEVENTH INTERNATIONAL CANCER CONGRESS— 
LONDON, ENGLAND. 

The Seventh International Cancer Congress will be held 
in London, England, July 6-12, 1958, under the Presidency 
of Sir Stanford Cade. Congress headquarters will be The 
Royal Festival Hall. This Congress is sponsored by the In¬ 
ternational Union Against Cancer. 

There will be two main sessions of the Congress: A. Ex¬ 
perimental; B. Clinical and Cancer Control. Special em¬ 
phasis ill be placed on hormones and cancer, chemotherapy, 
carcinogenesis and cancer of the lung. 

Papers will be considered only if submitted with an 
accompanying abstract (not over 200 words) before Octo¬ 
ber, 1957, and if dealing with new and unpublished work. 

The registration fee for the Congress will be £10 (ten 
pounds) or $30, and the latest date for registration without 
late fee will be January 1, 1958. 

Registration forms and a preliminary program will be 
available early in 1957 on application to The Secretary 
General, Seventh International Cancer Congress, 45 Lin¬ 
coln’s Inn Fields, London, W. C. 2, England. 



EDUCATIONAL GUIDANCE FOR PARENTS OF 
YOUNG DEAF CHILDREN. 

Edgar L. Lowell, Ph.D., 
and 

Georgina Rushford, M.A., 

Los Angeles, Calif. 

Ten years ago The Laryngoscope published an article from 
the John Tracy Clinic entitled, “What the Otologist Should 
Know About the Educational Problems of Deafness.” To quote 
from the article: 

“To sum it all up the doctor should be able to offer con¬ 
structive advice to the patient he cannot help medically. 
He should have at hand concise, accurate and definite in¬ 
formation as to what may be done for such a patient— 
child or adult. He should know where the patient may go 
for help. He should know what local and national organi¬ 
zations offer facilities for the hard of hearing and the 
deaf.*” 

A decade later we are able to report how well this need is 
being filled. As part of a larger study carried on to evaluate 
the success of the Correspondence Course distributed by the 
John Tracy Clinic, we have collected factual information on 
the kind and amount of educational advice given to parents 
of young deaf children. 

At the John Tracy Clinic, where we have been primarily 
concerned with educational guidance, we are constantly im¬ 
pressed with the importance of the educational information 
given by the doctor. At the crucial time of interpreting the 
diagnosis of hearing loss to parents, prompt and positive sug¬ 
gestions do much for the future adjustment of the family 
and child. 

The main intent of the larger study was to evaluate the Cor- 

* Harriet Montague: What the Otologist Should Know About the Educa¬ 
tional Problems of Deafness. The Laryngoscope, Vol. 56, No. 6, June, 1946. 

Editor’s Note: This ms. received in Laryngoscope Office and accepted 
for publication, January 16. 1956. 
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respondence Course which the Clinic offei’s to parents of 
young deaf children all over the world. The course was first 
sent out in 1943, and during the 13 yeai's since then more than 
7,000 families have been em-olled for these lessons, fi’om ap¬ 
proximately 52 different countries. The course covers one 
year of work that any untrained parent can do at home with¬ 
out supervision except that supplied by mail from the Clinic. 
The program is explained in simple language, and it is neces¬ 
sarily flexible since the children range in age from 22 
months to 5 years. The idea is to provide suggestions easily 
understood and easily followed, to give the parents something 
constructive to do to help their deaf children, and to give the 
children themselves something constructive to do to utilize 
their energies and natui - al abilities, thus putting them into 
communication with the world around them. 

The material on which these figures are based comes from 
the first :>,u00 families enrolled in the course. The course 
has been sent to all parts of the United States and has had 
a ptngmphical distribution approximately the same as the 
t .;,d population of the United States. 

x- I • time of parent application 854 of the children had 
• Mad an accurate evaluation of the extent of their 
i ,/ loss; 1504 had been classified as hard of hean'ng, 

, i age losses up to 75 decibels through the speech 

, „ , aim 2645 had been classified as severely or profoundly 

deaf \wtn losses greater than 70 decibels. The majoi-ity of 
these parents became aware of their children’s deafness 
through the child’s failure to respond to sound. Specifically, 
m 40 per cent of the cases it was failure to respond to the 
parent’s voice, and in 23 per cent of the cases failure to hear 
loud environmental sounds. Failure to develop speech at the 
normal time accounted for 26 per cent, and the remaining 6 
per cent became aware of the loss only at the time of the 
doctoi‘’s diagnosis. 

The importance of the doctor’s role in providing such in¬ 
formation is emphasized by the fact that 92 per cent of the 
parents in this study had no previous knowledge about deaf¬ 
ness and the education of the deaf. Seventy-one per cent of 
this parent-group indicated they had received advice from the 
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physician concerning their deaf child’s education. Many years 
ago the importance of beginning the specialized education re¬ 
quired by a deaf child at the earliest possible moment, was 
not recognized. The fact that the average age of the children 
in this sample was 3>2 years indicates the medical profession 
is now cognizant of this trend and is working to support it. 

Seventy-seven per cent of the doctors discussed the teach¬ 
ing of speech with the family. Some few parents still er¬ 
roneously believe that the manual method, that is, finger 
spelling and signs, is the only avenue of communication pos¬ 
sible for the deaf person. To know that a child can acquire 
language and speech is important in helping a family adjust 
to the situation. 

The questionnaire on which most of this information was 
based did not specify whether the doctor who provided the 
educational information was an ear specialist, a general 
practitioner, or a pediatrician; in fact, only 715 of the families 
reported they had received specialist treatment at the time of 
application for the course. This evaluation of the medical 
recognition of educational problems of deafness reflects 
knowledge on the part of the entire profession and not 
specifically on the part of otologists. We feel this is a great 
compliment to the entire profession. 

It is unreasonable to expect the doctors to provide pro¬ 
longed guidance; however, they are making this possible 
by putting parents in touch with organizations specifically 
designed to provide educational follow-up. Seventy-one per 
cent of the doctors knew the names of the schools for the 
deaf nearest where the family lived and referred them to other 
organizations offering help. Sixty-two per cent gave the 
families specific help with additional sources of information. 
This examination of the Clinic’s records indicates that 40 
per cent of all applicants for the Correspondence Course were 
referred by the medical profession. 

Further evidence of the close cooperation between the medi¬ 
cal and educational fields comes from the fact that only 4 
per cent of the doctors were reported as still using the old- 
fashioned and incorrect term, “deaf and dumb” in discussing 
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children who are only auditorily handicapped. This antiquated 
term has unpleasant and misleading connotations for the 
parents and the general public. 

Totally, these figures indicate that doctors have been doing 
an excellent job with a difficult but essential educational 
problem. 


A SPECIAL POSTGRADUATE COURSE. 

An introduction to fundamentals of reconstructive surgery 
of the nasal septum and external pyramid will be presented 
by Yale University School of Medicine Department of Sur¬ 
gery, Section of Otolaryngology, in cooperation with The 
American Rhinologic Society and Grace-New Haven Com¬ 
munity Hospital, May 11 - 18, 1957. 

The course will be given under the guest direction of Dr. 
Maurice H. Cottle. It will consist of didactic lectures, case 
presentations, cadaver dissections, and observation of oper¬ 
ations. All sessions will be held at the Yale-New Haven 
Medical Center, New Haven, Connecticut, U. S. A. 

Enrollment will be limited. Applicants must be diplomates 
of the American Board of Otolaryngology, or its equivalent 
for doctors from other countries. Scholarship assistance is 
available to a limited number of foreign applicants. 

For further information write to Assistant Dean of Post¬ 
graduate Medical Education, Yale University School of 
Medicine, 333 Cedar Street, New Haven 11, Connecticut, U.S.A. 



HEARING LOSSES IN CLEFT PALATE CASES.f 
The Incidence, Type and Significance. 

Maurice H. Miller, M.A. 

New York, N. Y. 

PART I. NATURE OP THE STUDY. 

Each patient with, a cleft palate referred to the Speech and 
Hearing Clinic at Lenox Hill Hospital is given a complete 
pure tone audiometric test as part of the preliminary workup 
before speech therapy is begun. The susceptibility of indi¬ 
viduals with this organic involvement to various types of upper 
respiratory conditions with its frequent effect upon the hear¬ 
ing mechanism has convinced us of the need for a careful in¬ 
vestigation of the hearing of all cleft palate cases. 

The audiometer used in conducting these tests was a Sono- 
tone AE21 model. The testing was done in a sound treated 
room where quiet conditions prevailed throughout the course 
of the study. Threshold was established at the following fre¬ 
quencies: 125 c.p.s., 250 c.p.s., 500 c.p.s., 1000 c.p.s., 2000 
c.p.s., 3000 c.p.s., 4000 c.p.s., 8000 c.p.s., 10,000 c.p.s., and 
12,000 c.p.s. Whenever a loss of 25 db or greater was found 
by our air conduction tests, a bone conduction test on the 
affected ear or ears was performed. The definition of a hear¬ 
ing loss used in this study is a loss of 30 db or greater at one 
or more of the frequencies tested. We have chosen this in¬ 
tensity level because in many cases young children do not re¬ 
spond to pure tones the instant they hear them but wait until 
the sounds are clearly audible before giving evidence of hav¬ 
ing heard them. Thirty-five cleft palate cases were used in 
this study, ranging in ages from three to 23 years of age. As 
to the validity of audiometric tests on children three to five 
years of age in this study, we are convinced that after elicit- 

t Research conducted in conjunction with clinical work at Lenox Hill 
Hospital and submitted as part of the requirements for the Seminar in 
Speech Pathology at Brooklyn College under the supervision of Dr. Robert 
W. West and Dr. John K. Duffy. 

Editor’s Note: This ms. received in The Laryngoscope Office and accepted 
for publication June 27, 1956. 
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ing the cooperation of the child it is possible to perform an 
accurate pure tone audiometric test on these children as shown 
by the consistency of results found in our retests of children 
‘in this age group. 


PART II. FINDINGS. 

The type of hearing loss found in the cleft palate cases 
tested is predominantly conductive; that is, a loss caused by 
some impairment of the sound conducting mechanism respon¬ 
sible for the transmission of sound waves to the inner ear. 
Although none of the cases tested had pure preceptive losses, 
there were five mixed losses found among the group. One was 
a child with congenital atresia of the right ear, and our hear¬ 
ing test showed a severe conduction loss (60-65 db) through¬ 
out the range tested with slight nerve involvement. Three 
cases of mixed loss showed a history of chronic suppurative 
otitis media in which the infection may have spread to the 
inner ear causing some nerve involvement. Another case hav¬ 
ing a mixed loss showed nerve involvement principally at 4000 
c.p.c. with the remainder of the loss conductive in nature. 
This patient sustained possible traumatic injury to the head. 

Of the 19 cases of conduction hearing losses found, there 
were 12 instances of conduction losses affecting the high 
frequencies only, and probably due to the presence of lymphoid 
tissue in the naso-pharynx. There were seven cases in which 
there was a conduction hearing loss throughout the range 
tested. The results of the study are summarized in the Table 
on p. 1494. 

It will be noted that in Part III of the table, which gives n, 
breakdown of the range of frequencies involved in the 19 ; 
cases of conduction hearing losses found, no percentages 
are listed, and the total number of the cases is 21, rather than 
19. This is because some of the cases of bilateral hearing losses 
showed a different type of conduction loss in each ear and 
were, therefore, mentioned in two of the categories. For ex¬ 
ample, in the case of a patient having a high frequency con¬ 
duction loss in one ear and a loss throughout the range in the 
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other, the first type of conduction loss was listed in Part Ilia, 
the second in Part Hid. 




Number of 

Per Cent of 

Classification 

Cases 

Total Cases 

Number of cleft palate cases tested 

35 

100% 

I. 

Of the total number of cases 
tested, those having: 




a. no hearing loss 

16 

45.71% 


b. some hearing loss 

19 

54.29% 




Per Cent of 19 
Cases Having 




Some .Loss 

11. 

Of those cases having some hearing 
loss, those with: 




a. pure conductive loss 

14 

73.68% 


b. pure preceptive loss 

0 

0% 


c. mixed loss 

5 

26.32% 

III. 

Of those cases having pure 
conduction losses, those with: 




a. high frequency conduction 

12 



loss in one or more ears 



b. low frequency conduction 
loss in one or both ears 

c. conduction loss in one or both 

1 



ears at very low and very 
high frequencies only (128 
e.p.s., 256 o.p.s., 10,000 c.p.s., 
12,000 c.p.s.) 

1 



d. conduction loss throughout 



_ 

range tested 

7 



PART III. SIGNIFICANCE. 

The high incidence of conduction losses of hearing in cleft 
palate cases may be due to the presence of the cleft in the 
hard or soft palate which permits the entrance of organisms 
producing upper respiratory infections, chronic colds and in¬ 
fluenza, otitis media, etc. In addition to this factor, the incom¬ 
plete closure of the naso-pharyngeal port caused by an unusu¬ 
ally short velum which does not make contact with the su¬ 
perior pharyngeal constrictor is another means by which the 
organisms producing upper respiratory conditions can gain 
access to the body. 
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In a large number of cleft palate cases, the hearing loss 
appears to be caused by the presence of prolific lymphoid tis¬ 
sue in the naso-pharynx which occludes the mouth of the 
Eustachian tube and interferes with the proper ventilation 
of the middle ear. The presence of this condition has been 
determined by direct and indirect naso-pharyngoscopy on 
some of our cleft palate cases having conductive losses of 
hearing. The removal of this lymphoid tissue is frequent¬ 
ly contra-indicated in cleft palate cases (as is the removal 
of the tonsils) because any tissue in the area of the oro- 
or naso-pharynx seems to help the child to achieve the closure 
of the naso-pharyngeal port so necessary for the development 
of intelligible speech. 

Dr. Fred S. Dunn, Chief of the Oral Surgery Division at 
Lenox Hill Hospital, suggests as an explanation for the high 
incidence of hearing losses among cleft palate children, the 
practices of some cleft palate surgeons who, during an opera¬ 
tion to close the soft palate, frequently produce scarring or 
distortion of the tissues at the naso-pharyngeal orifice of the 
Eustachian tube interfering with its normal function. 

The type of conductive loss found most frequently in cleft 
palate cases is one which affects the very high frequencies 
first (8000 c.p.s. to 12,000 c.p.s.) and then, if the cause of the 
hearing loss is not discovered and proper medical care ad¬ 
ministered, the entire range, resulting in the reduced acuity 
for all speech sounds characteristic of advanced conductive 
losses. The frequency of high tone losses with no nerve in¬ 
volvement found in these cases tends to support the findings of 
Crowe 1 ' 3 who stated that high frequency losses can be purely 
obstructive in nature. 

This type of conduction loss, in its initial stages, does not 
affect the ability of the patient to comprehend speech because 
the frequencies affected are above the range important for the 
understanding of speech. Its significance lies in the fact that 
it is frequently the precursor of a more serious conductive 
loss and indicates the necessity of an immediate ear, nose and 
throat examination to determine the cause of the condition. 
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(We have found that conductive losses in children who do 
not have a cleft palate also tend to affect the high frequencies 
first, and then, if proper medical care is not administered the 
entire range of hearing.) 

Because this type of conduction loss affects frequencies 
above the range important for understanding speech, speech 
reception tests such as the fading numbers test currently 
used in many public school systems and group pure tone audi¬ 
ometric tests and screening tests using frequencies only in the 
speech range will not be successful in discovering this incipi¬ 
ent type of conductive loss at the time when a proper otological 
check-ups might an*est the condition. Only a complete, indi¬ 
vidually administered, pure tone audiometric test which tests 
frequencies above and below the speech range (125 c.p.s., 250 
c.p.s., 10,000 c.p.s., and 12,000 c.p.s.) will detect this type of 
conductive loss. The public school systems, the hospital and 
university speech and hearing clinic, and all agencies working 
with large numbers of children should recognize the diagnos¬ 
tic significance of this prodromal conductive loss in cleft palate 
children and provide for adequate medical treatment through 
the services of a competent otologist. Proper medical treat¬ 
ment will frequently be successful in stabilizing and even 
eliminating the hearing loss and certainly in preventing later 
deafness in adulthood. 
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Isaac Hampshuk Jones, M.A., M.D., 

1881-1956 

Isaac H. Jones was born in Philadelphia in 1881. He at¬ 
tended Amherst College, from which he graduated Phi Beta 
Kappa. In 1906 he received his M.D. degree at the Univer¬ 
sity of Pennsylvania School of Medicine, with election to 
Alpha Omega Alpha. In his early years of otologic practice 
he came under the spell of "Robert Barany, whose “epoch- 
making” work on vestibular nystagmus, a short time before, 
had focussed the attention of otologists the world over. A 
new field was opened up, and Isaac Jones entered it with 
enthusiasm. In Philadelphia be had as guide and counsellor, 
Dr. B. Alexander Randall in otology, Drs. Charles K. Mills 
and T. H. Weisenburg as neurologists, and Drs. Lewis Fish¬ 
er and Seth A. Brumm as fellow-workers. 

By 1916 he had become a recognized leader in the otologic 
quest, and was invited to address the Academy of Medicine 
in Washington, D. C., on the ear and aviation. In his aud¬ 
ience was Col. Theodore Charles Lyster. Later, after this 
country entered World War I, Dr. Lyster brought Dr. Jones 
into Army service and introduced him to his uncle, Major- 
General William C. Gorgas. In May, 1917, Lyster, Jones 
and Eugene R. Lewis formulated the “Physical Examination 
for Flying,” which was made official for the Army as 
A.G.O. 609. 

Under Col. Lyster, now Chief Surgeon of Aviation Sec¬ 
tion, Signal Corps, United States Army, Drs. Jones and 
Lewis were appointed to organize boards of medical exam- 
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iners of candidates for commissions in this new service. 
The two men travelled from one recruiting center to an- 
other, from the Atlantic seaboard to the Pacific coast, set¬ 
ting into activity 35 medical aviation boards. 

Overseas in 1917 and 1918, he had intimate contacts with 
British, French and American flyers, as medical counsellor, 
observer and—pupil. Again in France, in 1919, at the Ver¬ 
sailles Peace Treaty, Col. Jones was appointed medical ad¬ 
visor for aviation in the American delegation, and was one 
of the two American members of the committee which 
drafted the Intei'national Requirements for Commercial Fly- 
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ing. In recognition of his services the Government of 
France created him Chevalier de la Legion d’Honneur. 

In the interval between his periods of overseas service 
he edited the Air Service Medical, with the collaboration of 
Frank L. Dennis, William F. Patten and Eugene E, Lewis; 
he also served for a time as editor of Aviation Medicine. 

His magnum opus, “Equilibrium and Vertigo”, the fruit 
of his clinical work prior to the war, and dedicated to his 
three mentors, Drs. Mills, Randall and Weisenburg, was pub¬ 
lished in 1918. In the preface he gives abundant credit to 
his collaborators, Lewis Fisher, Eugene R. Lewis, George 
E. Shambaugh and others, as well as a gracious tribute to 
his wife’s assistance. (Dr. Fisher, named as co-author, 
wrote the section “An Analysis of Pathologic Cases”, an ac¬ 
count of clinical findings and their interpretation, in cases 
under observation from 1914 till 1917.) 

By a happy circumstance (may we not call it a “fortune 
of war?”) he was able to make an eleventh hour addition to 
the book’s already rich contents, namely: Chapter III—“The 
Ear and Aviation”. This brought formal acceptance by the 
Army, as shown on the title-page: “Adopted as Standard 
for Medical Division, Signal Corps, Aviation Section, by 
Surgeon General, and Chief Signal Officer, U. S. Army.” 
This book may, in future years, prove to be a treasury of 
material for students of the history of medicine. (The 
same, in lesser degree, is to be said of his “Flying Vistas”, 
published 19 years later.) 

Leaving Philadelphia in 1920, he began a new practice 
in Los Angeles in association with Drs. T. C. Lyster, Sam¬ 
uel D. Ingham and Eugene R. Lewis and soon gained prom¬ 
inence in his field. 

A common interest in acoustics brought together Prof. 
Vern 0. Knudsen of the Department of Physics in the Uni¬ 
versity of California at Los Angeles and Isaac Jones, 
clinician-otologist. Their joint labors resulted in a series 
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of articles on hearing 1 problems, the creation of an early 
audiometer and of an experimental hearing-aid. He was 
appointed Research Fellow in Zoology at the University; 
Dr. Walter P. Coveil and he conducted animal experimenta¬ 
tion to determine the effects of vitamin deficiencies in 
rats—for example, changes in general nutrition and the 
degeneration of spiral ganglion cells resulting from with¬ 
holding of yeast from the diets. 

In another “Venture to the Interior” (to borrow a title 
from Laurens Van der Post) Drs. Ingham, I. Leon Myers 
and Jones studied in slow-motion pictures, the actions of 
cats dropped, with feet up, from a height of five feet to a 
mattress—normal cats; others with surgical lesions of the 
labyrinth and the cerebellum. Normal animals turned in 
the air in the first two feet of the fall and landed on their 
feet. Those with vestibular lesions fell without showing 
any tendency to right themselves. Dr. Ingham writes that 
“the results clearly demonstrate the major importance of 
vestibular function in the conti’ol of the cats’ marvelously 
coordinated movements.” 

The significance of this study is shown in a section of Dr. 
Jones’ last book, “Flying Vistas, the Human Being as Seen 
Through the Eyes of the Flight Surgeon,” published in 1937. 
The volume tells the story of Aviation in World War I, and is 
dedicated to Gen. Theodore Charles Lyster. It was the 
duty of Drs. Lyster and Jones to organize the new Aviation 
Section, as already told. In the book we follow the course 
of its growth and the experiences of the two men in this 
country and in France. In its earlier chapters "it attempts 
to explain some of the mysteries of the human body, in¬ 
cluding the difficult things about the special senses ... in 
plain English.” In the chapter on Blind Flying, Dr. Jones 
sets forth the lessons of the “cat” experiments and their 
application “when we consider the illusions that come from 
the ears . . . when we are flying blind.” The author's style 
is light-hearted, revealing and sensitive. The history-making 
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achievements of the Aviation Section are told, both gaily 
and with pathos. Any present-day flyer will do well to 
read this book, which won high praise from officials of the 
Aviation Corps. Of the Flight Surgeons of 1917-18 Dr. 
Jones was the first to receive a commission. In the words 
of a fellow-officer, “no one is better qualified to tell the 
tale of those thrilling days.” 

Dr. Jones was a prolific writer. Of his articles on acous¬ 
tics many were the fruit of his association with Prof. Knud- 
sen. His work on vestibular problems resulted in many 
contributions of weight, of which one in particular is chosen 
for special mention here—“Vestibular Experiences”. It 
contains a detailed report of the case of a boy of 15 with 
"complete vestibular block . . . perfect auditory function 
and no vestibular function;” he and Dr. William G. Spiller 
had presented their findings in this case before the Ameri¬ 
can Neurological Society* and he later reported it to the 
American Laryngological, Rhinological and Otological So¬ 
ciety** : “Dr. Spiller ... for the first time revealed the 
Central Vestibular pathways,” a demonstration of the vestib¬ 
ular tract in the brain-stem which “was made possible by 
a sequence of events that may never happen again.” This 
article includes also an account of vestibular damage from 
sti-eptomycin; the discussion which followed its reading is 
unique in that one of the participants, Dr. Samuel D. Ing¬ 
ham, Dr. Jones' close friend of many years, gave a neurol¬ 
ogist’s review- of his own off-balance experience, being him¬ 
self a victim. 

Nutrition and Related Problems was the subject of many 
articles, including a long series of editorials published an¬ 
nually in The Laryngoscope. In most of these essays he 
had as co-workers Eugene R. Lewis and others, including 
Leland G. Hunnicutt, Jerome A. Hilger and the writer of 


•Isaac H. Jones. M. D.. and Wm. G. Spiller. M. D.: "The Central Tracts of 
the Nervous Vestibularis." Brain, Sept., 1925. 


••Isaac H. Jones, 3f. D.: "Vestibular Experiences." 
Laryngol, Rhluol. and Otol. Soc., Inc., 1949. 


Trans, of Amer. 
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this obituary, who had the privilege of taking part in the 
work through a period of 15 years. It was his delight to 
inject here and there, when an opportunity came, a witti¬ 
cism or a timely quotation from an old-time author. Al¬ 
ways, simple English was his goal; “let us make it shorter 
and so plain that A or B will get the meaning.” His ap¬ 
praisal of material was sound. Those who worked with 
him were the richer for so doing. 

In 1922 Dr. Jones enlisted the interest of other Los 
Angeles otologists and brought Prof. Robert Barany to this 
city for a course of lectures. (He often said whimsically: 
“Eleven were invited from other States, and of these 13 
came.”) Similar courses followed in the ensuing years. In 
1928 the group took a long step forward in the formation 
of the Research Study Club of Los Angeles. An early major 
activity was a series of lectures, given by local otologists, 
neurologists and neuro-surgeons, and later combined in one 
volume, “Studies of the VIII Nerve, by the Research Study 
Club”. In 1931 began the Midwinter Clinical Course, the 
first gathering being for otologists. Its success was so in¬ 
spiring that for the following Convention in 1932 the 
ophthalmologists, led by Dr. A. Ray Irvine, joined forces 
with their colleagues. Thus came into being the annual 
Midwinter Clinical Course for the combined specialties. The 
Club was now incorporated and Dr. Jones continued to act 
as chairman of its Committee, an office he had occupied 
from the beginning and was destined to hold until 1955. 
Guest lecturers have been brought from Great Britain, 
Austria, Switzerland and other Europen countries; from In¬ 
dia, from many medical centers in this country, and from 
Canada. 

Dr. Jones enjoyed his membership in the following so- 
cities: Diplomat certified by the American Board of Oto¬ 
laryngology, Los Angeles County Medical Association—Pi'es- 
ident of the Eye and Ear Section in 1937; American Medi¬ 
cal Association; American Laryngological, Rhinological and 
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Otological Society, Inc.—Vice-President (Chairman of West¬ 
ern Section), 1923; American Otological Society; Associa¬ 
tion of Military Surgeons of the United States; Pacific 
Coast Oto-Ophthalmological Society; American College of 
Surgeons; American Academy of Nutrition—member of the 
Editorial Board of its Journal of Applied Nutrition; Editor¬ 
ial Board of The Laryngoscope; Research Study Club of 
Los Angeles—chief organizer and chairman of its Com¬ 
mittee 1928 to 1955. 

In Saint Paul’s Cathedral there is a plain tablet erected 
to the memory of the church’s great architect, Sir Christo¬ 
pher Wren, with the simple words: “Lector, si monumentum 
requiris, circumspice." In the hearts of the members of 
the Research Study Club there may fittingly be erected 
such a tablet with such an inscription, honoring him who 
was in a real sense its founder and architect. 


* * 


* 


"Seest thou a man diligent in his business ? He shall stand 
before kings/’ Proverbs 22:29. H.S.M. 


1 IN IVI -TL/IVI WJCVJ..C-XIYI 


Isaac Hampshur Jones, M.D.* 


Dr. Isaac Hampshur Jones, in his prime and even mature 
years, would want no tears, no sadness, on this occasion; 
he would remind us that solace has an old meaning: to 
make cheerful, to entertain, to amuse. Dr. Jones was a 
master at giving this kind of solace. He loved life, as he 
loved truth, beauty, and good cheer. He would have us meet 
death as Socrates did, with courage and a cheerful counte¬ 
nance. 

Dr. Jones would have us recall from the Phaedo that 
after Socrates had drunk the hemlock, his close friends, 
Crito, Apollodorus and others, were unable to restrain their 
tears. Socrates alone retained his calmness. “What is this 
strange outcry,” he said. “I sent away the women mainly 
in order that they might not offend in this way.” . . . and 
he walked about until, as he said, his legs began to fail. He 
began to grow cold from the feet upward, and when the 
coldness reached his groin, he said (and these were his 
last words): “Crito, I owe a cock to Asclepius; will you 
remember to pay the debt?” 

In this same calm and cheerful manner Dr. Jones moved 
through life and even into the portal of the hereafter. He 
probably greeted St. Peter with an amusing and appropriate 
story. His last words to me, a few months ago, spoken at 
only a decibel above a whisper, were in story-form. He was 
a superb story teller; he had an apt one for every occasion; 
even a telephone conversation with him rewarded you with 
at least one good story. 

Dr. Jones has fashioned mansions and monuments that 
will long survive him. Even his earthly mansions were built 
of materials—stone and bronze and oak—to stand a thousand 
years: but he built even more stately mansions. Flying 
Vistas , a book he wrote in the thirties, as a tribute to the 
work of his colleague, Dr. Theodore Lyster, whom he credit¬ 
ed with the creation of a new specialist, the Flight Surgeon, 
is a monument to Col. Jones, no less than to Gen. Lyster, 


Gra^ui°t^ y T?itt iVere ^T b f Vei '! 1 °’ Knudsen, Vice Chancellor and Dean of the 
graduate Division University of Califnrnip 



for devising tests for screening pilots who are, from those 
who on not, fit to fly. The subtitle for Flying Vistas is Thu 
Human Bung, as Seen Through the Eyes of the Flight 
Shi tji'vn. The book treats the seeing, equilibrating and 
motion-sensing functions of the pilot as indispensable parts 
of the airplane in safe and effective flight. Chapter III, for 
example, deals with man's eyes and their role in flying. Note 
how Isaac Jones, the teacher and writer, begins this chap¬ 
ter. I quote: 

All of us old Amherst men sing to this day: 

Here’s to ‘Tip with dismantled dome — 

He net r ivas known to use a comb, 

“‘Tip’ Tvler taught biology—there was wis¬ 
dom in that vast bald head. We freshmen soon 
found out that we had to learn—‘Ontogenesis 
is a brief ecapitulation of Phylogenesis.’ If 
you could iay that, you passed; if not, you 
flunked.” 

More scholarly than Flying Vistas are two other books, 
which are largely the work of Dr. Jones: The VIII Nerve, 
which deals with the physiology and pathology of the in¬ 
ti vnal ear and its associated nervous system, and his earli¬ 
est book, Equilibrium and Vertigo. 

Dr Jones liked to work, and especially to write, with his 
colleagues. During the ten years that he and I collaborated, 
he and his co-authors published at least a score of clinical 
and* scientific papers, concerned mostly with impaired hear- 
‘ [ l0W to diagnose it; and how to correct it. In his 
Iter years, his scholarly interests were mainly in vitamins 
a , t | ]e j r applications to otolaryngology. In collaboration 
i gltc h colleagues as Eugene E. Lewis, Leland llunnkutt, 
i*. e A. Ililger and H. S. Muckleston, he prepared annual 
Jel ? » nii vitamins and nutrition. The last one- was pub- 
iTshcd hi THE LabVNGOSCOPZ in December, IS55. 

IS Jone3 was a distinguished practicing otologist and 
U1 \ a(j well as a prolific writer for medical journals, 
organize ^ consulted by other otologists when they were 

He was , (. t^eir diagnoses or treatments. He organized 
unsuic * ^ n g C | e3 study Club and the Jlid-Winfcr Clinical 
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Course more than 30 years ago. The latter now atti-acts 
more than 300 Eye-Ear-Nose-and-Throat Specialists to Los 
Angeles each January for a two-week postgraduate course. 
Many of the world’s foremost ophthalmologists and otolaryn¬ 
gologists have lectured and conducted clinics at these annual 
sessions. Through all the planning and conducting of these 
sessions the effective guidance of Dr. Jones was evident, 
but Dr. Jones was modestly in the background. 

He and his life-long friend, the late Regent Edward A. 
Dickson, played a key role in founding the Tennis Patrons’ 
Association, of which Dr. Jones was long the President. 

Dr. Jones lived in a home of beauty, culture and refine¬ 
ment, where mutual love between him and his late wife 
Emilie, and his son Austin, and Austin’s wife Fernande 
and their two childi’en, contributed much to his aboundant 
life. Besides this good life at home, Di\ Jones enjoyed the 
respect, devotion and affection of a very large circle of 
friends, colleagues, and patients. He enriched the treasux'es 
of his own mind and heart by living and sharing with 
others, but he gave more than he received. He loved almost 
everything, from the cooking and stories of Pierre, the 
Basque chef at the Beach Chib, to the finest prose and 
poeti-y. I close by reading one of his favoidte sonnets, writ¬ 
ten by a U.C.L.A. colleague, the late Professor of Art, 
Geoi’ge J. Cox. The title is Survival : 

When from the poles eternal ice sweeps down 
To fold now tropic lands in lunar sleep, 

And this dead earth, as a neio risen moon, 

On other planets other tides shall keep; 

When the exhausted sun in cindrous gloom 
Threads a dark orbit through unlighted stars, 

And the slow grind of tuneless years consumes 
In silent night all trace of senseless tears; 

When all the art and science of mankind 
Are ivith the dinosaur alike decayed, 

Brave pioneers of better tvorlds shall find 
Unravished loveliness no greeds betrayed — 

For of the triumphs of the human mind 
Surely the beauty of tnith is saved. 
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THE RESEARCH STUDY CLUB OF LOS ANGELES 


Announces its Twenty-Sixth Annual Mid-Winter Clinical 
Convention in Ophthalmology and Otolaryngology, January 
14 through January 25, 1957. 

For “Ear-Nose-Throat,” the main Guest Lecturers will 
include Dr. Louis H. Clerf, Dr. George W. Shambaugh, Jr., 
and Dr. Maurice H. Cottle. 

Mrs. Spencer Tracy, Founder and Director of the John 
Tracy Clinic of Los Angeles for Deaf and Hard-of-Hearing 
Children and Their Parents, will speak to the “Ear-Nose- 
Throat” group the opening day of the Convention on “The 
Role of Parents in the Education of a Deaf Child.” 

Dr. H. Russell Fisher, a pathologist of note, will bring us 
up-to-date in his field. 

Instruction Courses in Otolaryngology will be provided 
by three main speakers, Dr. Clerf, Dr. Shambaugh and 
Dr. Cottle, as well as by Dr. Aram Glorig, Jr., and Douglas 
E, Wheeler, Ph. D., both of Los Angeles and authorities in 
Audiometry. 

The main Guest Lecturers for “Eye" program will be 
Dr. John M. McLean and Dr. Graham Clark, both of New 
York City; and Dr. Samuel J. Kimura of Berkeley, Calif. 

Instruction Courses in Ophthalmology will be conducted 
by Guest Speaker, Dr. Kimura; Dr. Julian N. Dow, Dr. 
Robert V. Shearer, Dr. Alfred R. Robbins, and a symposium 
composed of Dr. Clarence H. Albaugh, Dr. John P. Lordon, 
and Mr. Russell L. Stimson—all of Los Angeles. 

The first week will be devoted to the “Ear-Nose-Throat," 
from Monday to Friday, January 14 through January 18. 
The “Eye” week will cover Monday through Friday, Janu¬ 
ary 21 through January 25. Those who confine their work 
to only one of these specialties may complete either subject 
in one week, or remain for the full two weeks. 

As a period of relaxation, Wednesday aftenioons will be 
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Course more than 30 years ago. The latter now attracts 
more than 300 Eye-Ear-Nose-and-Throat Specialists to Los 
Angeles each January for a two-week postgraduate course. 
Many of the world’s foremost ophthalmologists and otolaryn¬ 
gologists have lectured and conducted clinics at these annual 
sessions. Through all the planning and conducting of these 
sessions the effective guidance of Dr. Jones was evident, 
but Dr. Jones was modestly in the background. 

He and his life-long friend, the late Regent Edward A. 
Dickson, played a key role in founding the Tennis Patrons’ 
Association, of which Dr. Jones was long the President. 

Dr. Jones lived in a home of beauty, culture and refine¬ 
ment, where mutual love between him and his late wife 
Emilie, and his son Austin, and Austin’s wife Fernande 
and their two children, contributed much to his aboundant 
life. Besides this good life at home, Dr. Jones enjoyed the 
respect, devotion and affection of a very large circle of 
friends, colleagues, and patients. He enriched the treasuries 
of his own mind and heart by living and sharing with 
others, but he gave more than he received. He loved almost 
everything, from the cooking and stories of Pierre, the 
Basque chef at the Beach Club, to the finest prose and 
poetry. I close by reading one of his favorite sonnets, writ¬ 
ten by a U.C.L.A. colleague, the late Professor of Art, 
George J. Cox. The title is Survival : 

When from the poles eternal ice sweeps doivn 
To fold noiv tropic lands in lunar sleep, 

And this dead earth, as a new risen moon, 

On other planets other tides shall keep; 

When the exhausted sun in cindrous gloom 
Threads a dark orbit through unlighted stars, 

And the slovj grind of timeless years consumes 
In silent night all trace of senseless wars; 

When all the art and science of mankind 
Are with the dinosaur alike decayed, 

Brave pioneers of better worlds shall find 
TJnravished loveliness no greeds betrayed — 

For of the triumphs of the human mind 
Surely the beauty of truth is saved. 
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THE RESEARCH STUDY CLUB OF LOS ANGELES 


Announces its Twenty-Sixth Annual Mid-Winter Clinical 
Convention in Ophthalmology and Otolaryngology, January 
X I through January 25, 1957. 

For “Ear-Nose-Throat," the main Guest Lecturers will 
include Dr. Louis H. Clerf, Dr. George W. Shambaugh, Jr., 
and Dr. Maurice H. Cottle. 

Mrs. Spencer Tracy, Founder and Director of the John 
Tracy Clinic of Los Angeles for Deaf and Hard-of-Hearing 
Children and Their Parents, will speak to the “Ear-Nose- 
Throat” group the opening day of the Convention on "The 
Role of Parents in the Education of a Deaf Child.” 

Dr. H. Russell Fisher, a pathologist of note, will bring us 
up-to-date in his field. 

Instruction Courses in Otolaryngology will be provided 
by three main speakers, Dr. Clerf, Dr. Shambaugh and 
Dr. Cottle, as well as by Dr. Aram Glorig, Jr., and Douglas 
E. Wheeler, Ph. D., both of Los Angeles and authorities in 
Audiometry. 

Tlie main Guest Lecturers for “Eye” program will be 
Dr. John M. McLean and Dr. Graham Clark, both of New 
York City; and Dr. Samuel J. Kimura of Berkeley, Calif. 

Instruction Courses in Ophthalmology will be conducted 
by Guest Speaker, Dr. Kimura; Dr. Julian N. Dow, Dr. 
Robert V. Shearer, Dr. Alfred R. Robbins, and a symposium 
composed of Dr. Clarence H. Albaugh, Dr. John P. Lordon, 
and Mr. Russell L. Stimson—all of Los Angeles. 

The first week will be devoted to the “Ear-Nose-Throat,” 
from Monday to Friday, January 14 through January 18. 
Tlie “Eye” week will cover Monday through Friday, Janu¬ 
ary 21 through January 25. Those who confine their work 
to only one of these specialties may complete either subject 
in one week, or remain for the full two weeks. 

As a period of-relaxation, Wednesday afternoons will be 
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free for sight-seeing, shopping, golf, radio broadcasts, and 
the enjoyment of points of interest in and about Los Angeles, 
including the famous Huntington Library with its collection 
of rare books and art. 

Motion pictures of “Ear-Nose-Throat” subjects will be 
shown during the first week—Monday, Tuesday, Thursday 
and Friday, 3:00 to 4:00 p.m. 

“Eye” subjects will be presented on Wednesday afternoon 
of the second week for those who prefer to take advantage 
of this opportunity to view films dealing with subjects in 
Ophthalmology. 

The American Laryngological, Rhinological and Otological 
Society, Western Section, will hold its Annual Meeting in 
San Francisco between the two weeks of the Convention on 
Saturday afternoon, January 19, and Sunday morning, Jan¬ 
uary 20. This will permit members to attend the Trio- 
logic meeting and return to Los Angeles for the “Eye” week. 
Programs of the San Francisco meeting will be available at 
the registration desk at the Elks Club. 

On Monday evening, January 21, the annual banquet of 
the Los Angeles Society of Ophthalmology and Otolaryn¬ 
gology will honor the Guest Lecturers of the “Eye” week. 
This will take place at 7:00 p. m. in the El Venado Room of 
the Elks Club. 

The Women’s Entertainment Committee will arrange for 
various events of interest to the wives of visiting members 
during the Convention. This Committee will appreciate in¬ 
formation as to whether your wife will attend with you, 
which will give the Committee an estimate as to the number 
of wives for whom to plan entertainment. Details of all 
such events will be printed and available at the registration 
desk. 

Unless you have your own plans for a place to stay, it is 
advised that you write for reservations at an early date to 
Mr. R. B. Philbin, Manager of the Elks Club, 607 South 
Parkview Street, Los Angeles 57. He will endeavor to ar¬ 
range suitable quarters for you in a conveniently located 
hotel, and will confirm the reservation by return mail. The 
Elks Club is the locale for the entire daily program. 
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SIXTH INTERNATIONAL CONGRESS OF 
OTOLARYNGOLOGY. 

The meeting dates of the Sixth International Congress of 
Otolaryngology are again emphasized as May 5th through 
May 10th, 1957. The scientific program for the Plenary Ses¬ 
sions is now complete and is as follows: 

CHRONIC SUPPURATION OF THE TEMPORAL BONE. 

Openers : Marcus Diamant, Central County Hospital, Halm- 
stad, Sweden—Anatomical Etiological Factors in Chronic 
Middle Ear Discharge. 

Luzius Riiedi, Zurich, Switzerland—Pathogenesis and Treat¬ 
ment of Cholesteatoma in Chronic Suppuration of the Tem¬ 
poral Bone. 

Horst Wullstein, Director, Otolaryngological Clinic, Univer¬ 
sity of Wurzburg, Germany—Surgical Repair for Improve¬ 
ment of Hearing in Chronic Otitis Media. 

Discussers: A. Tumarkin, Liverpool, England; Juan Man¬ 
uel Tato, Buenos Aires, Argentina; T. E. Cawthorne, London, 
England; Fritz Zollner, Freiburg, Germany. 

COLLAGEN DISORDERS OF THE RESPIRATORY TRACT. 

Openers: Hans Selye, Director, Institute of Experimental 
Medicine and Surgery, University of Montreal, Faculty of 
Medicine, Montreal, Canada. 

Introduction: 

Michele Arslan, Padua, Italy—The Upper Respiratory 
Tract. 

Leslie Gay, Physician-in-Charge, Allergy Clinic, The Johns 
Hopkins Hospital, Baltimore, U. S. A.—The Lower Respira¬ 
tory Tract. 

Discussers : Victor E. Negus, London, England; Branimir 
Gusic, Zagreb, Yugoslavia; Aubrey G. Rawlins, San Fran¬ 
cisco, U. S. A.; Henry L. Williams, Rochester, Minn., U. S. A. 
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PAPILLOMA OP THC LARYNX. 

OPENERS: Jo Ono, Tokyo, Japan—Etiology 

Plinio de Mattos Barretto, Faculty of Medicine, University 
of Sao Paulo, Brazil. 

Diagnosis: 

F. C. \V. Capps, London, England—Therapy. 

Discussers: C. A. IJamberger, Goteborg, Sweden; Pedro 
Hernandez Gonzalo, Havana, Cuba; Eelco Huizinga, Gronin¬ 
gen, Netherlands; Albert von Riccabona, Vienna, Austria. 

Anyone planning to attend the Congress and who has not 
yet registered should do so immediately in order to obtain 
hotel registration priority. 

For more detailed information pertaining to the Sixth In¬ 
ternational Congress please communicate with the General 
Secretary, 700 N. Micliigan Ave., Chicago 11, Ill., U. S. A. 



DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES. 

(Secretaries of the various societies are requested to keep this 
information up to date). 


AMERICAN OTOLOGICAL SOCIETY. 

President: Dr. John R. Lindsay. 950 East 59th Street, Chicago 37, Ill. 

Vice-President: Dr. Dean M. Lierle, University Hospital, Iowa City, Iowa. 
Secretary-Treasurer: Dr. Lawrence R. Boies, University Hospital, Minne¬ 
apolis 14, Minn. 

Editor-Librarian: Dr. Henry L. Williams, Mayo Clinic, Rochester, Minn. 
Meeting: Statler Hotel, Washington, D. C., May 4, 1957. 

AMERICAN LARYNGOLOGICAL ASSOCIATION. 

President: Dr. LeRoy A. Schall, Boston, Mass. 

First Vice-President: Dr. Henry M. Goodyear, Cincinnati, Ohio. 

Second Vice-President: Dr. Robert E. Priest, Minneapolis, Minn. 
Secretary: Dr. Harry P. Schenck, Philadelphia, Pa. 

Treasurer: Dr. Fred W. Dixon, Cleveland, Ohio. 

Meeting: Statler Hotel, Washington, D. C., May 3, 1957. 

AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC. 

President: Dr. Percy Ireland, Toronto, Canada. 

President-Elect: Dr. Lewis F. Morrison. 

Secretary: Dr. C. Stewart Nash, 277 Alexander St., Rochester, N. Y. 
Meeting: Statler Hotel, Washington, D. C., May, 1957. 

AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY. 

Chairman: John R. Lindsay, M.D., Chicago, Ill. 

Vice-Chairman: James W. McLaurin, M.D., Baton Rouge, La. 

Secretary: Hugh A. Kuhn, M.D., Hammond, Ind. 

Representative to Scientific Exhibit: Walter Heck, M.D., San Francisco, 
Calif. 

Section Delegate: Gordon Harkness, M.D., Davenport, Iowa. 

Alternate Delegate: Dean Lierle, M.D., Iowa City, Iowa. 

AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY. 

President: Dr. Algernon B. Reese, 73 East 71st St., New York 21, N. Y. 
Executive Secretary: Dr. William L. Benedict, Mayo Clinic, Rochester, 
Minn. 

Meeting: Palmer House, Chicago, Ill., Oct. 13-19, 1957. 

AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION. 

President: Dr. Clarence W. Engler, 2323 Prospect Ave., Cleveland, Ohio. 
Secretary: Dr. F. Johnson Putney, 1719 Rittenhouse Square, Philadel¬ 
phia, Pa. 

Meeting: Mark Hopkins Hotel, San Francisco, Calif., May 21-23, 1958. 

AMERICAN BOARD OF OTOLARYNGOLOGY. 

Meeting: Palmer House, Chicago, III., October 6-12, 1957. 
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THE AMERICAN RHINOLOG1C SOCIETY. 

President Dr Ralph H Riggs, 1513 Line Ave, Shreveport, La 
Secretary Dr James Chessen, 1829 High St, Denver, Colo 
Annual Clinical Session Illinois Masonic Hospital, Chicago, Illinois, 
October, 1956 

Annual Meeting Palmer House, Chicago, Illinois, October, 1957 
AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY. 

President Dr D M Lterle, University Hospital, Iowa City, Iowa 
Secretary Treasurer Dr Michael H Barone 468 Delaware Ave , Buffalo 
2, N Y 

Meeting Palmer House, Chicago, Ill, October, 1957 

AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY 
President Dr Irvin J Dne 506 New Brunswick Ave Perth Amboy, 
N J 

Secretary Dr William Schwartz, 224 Lexington Ave Passaic, N J 
Meetings Quarterly 

OTOSCLEROSIS STUDY GROUP 

President Dr Gordon D Hoople, 1100 East Genesee St, Syracure, N Y 

Secretary Dr Lawrence R Boies, University Hospital, Minneapolis 14, 

Minn 

Meeting Palmer House Chicago Ill October, 1957 
AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 
President Dr Joseph Gilbert 111 E 61st St, New York, N Y 
Vice President Dr Kenneth HInderer, 402 Medical Arts Bldg, Pitts¬ 
burgh, Pa 

Secretary Dr Loufs Joel Feft, 66 Park Ave, New York 16 , N Y 

Treasurer Dr Arnold L Caron, 36 Pleasant St, Worchester, Mass 

PAN AMERICAN ASSOCIATION OF OTO RHINO LARYNGOLOGY 
AND BRONCHO ESOPHAGOLOGY 
President Dr Jose Gros Havana, Cuba 

Executive Secretary Dr Chevalier L Jackson 3401 N Broad St, Phila 
delphia 40, Pa., U S A. 

Meeting Sixth Pan American Congress of Oto Rhino Laryngology and 
Broncho Esophagology 
Time and Place Brazil, 1958 

SIXTH INTERNATIONAL CONGRESS OF OTOLARYNGOLOGY. 
President Dr Arthur W Proetz Beaumont Bldg, St Louis, Mo 
General Secretary Dr Paul Holinger, 700 No Michigan Ave, Chicago 
11, Ill 

Meeting Statler Hotel Washington, D C, May 5 - 10, 1957 

THE PHILADELPHIA LARYNGOLOGICAL SOCIETY 
President Dr Chevalier L Jackson 

Vice-President Dr John J O Keefe 
Treasurer Dr Joseph P Atkins 

Secretary Dr Louis E Silcox 

Historian Dr Herman B Cohen 

Executive Committee Dr Harry P Schenck, Dr , Benjamin H Shuster, 
Di William A Lell, Dr , William J Hitschler 

BALTIMORE NOSE AND THROAT SOCIETY 
Chairman Dr Walter E Loch, 1039 No Calvert St, Baltimore, Maryland 
Secretary Treasurer Dr Theodore A Schwartz 

CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 
President Dr Raymond Kerwin 310 So Michigan Ave, Chicago, Ill 
Vice President Dr Frank Wojniak 6132 So ICedzie Ave , Chicago Ill 
Secretary Treasurer Dr Stanton A Fnedberg, 122 So Michigan Ave, 
Chicago, Ill 

Meeting First Monday of each Month, October through May 
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CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. G. C. Otrich, Belleville, Ill. 

President-Elect: Dr. Phil R. McGrath, Peoria, Ill. 

Secretary-Treasurer: Dr. Alfred G. Schultz, Jacksonville, Ill. 

MISSISSIPPI VALLEY MEDICAL SOCIETY. 

President: Dr. Arthur S. Bristow, Princeton, Mo. 

Secretary-Treasurer: Dr. Harold Swanberg, Quincy, Ill. 

Assistant Secretary-Treasurer: Dr. Jacob E. Reisch, Springfield, Ill. 

THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA. 

Chairman: Dr. J. L. Levine. 

Vice-Chairman: Dr. Russell Page. 

Secretary: Dr. James J. McFarland, 
rreasurer: Dr. Edward M. O’Brien. 

Meetings are held the second Tuesday of September, November, January, 
March and May, at 6:30 P.M. 

Place: Army and Navy Club, Washington, D. C. 

SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY. 
Chairman: Dr. Frederick A. Holden, Medical Arts Building, Baltimore 1, 
Maryland. 

Chairman-Elect: Dr. Sherman B. Forbes, 706 Franklin Street, Tampa 2, 
Florida. 

Vice-Chairman: Dr. William J. G. Davis, 1632 K Street, N. W„ Washing¬ 
ton 6, D. C. 

Secretary: Dr. G. Slaughter Fitz-Hugh, 104 East Market Street, Char¬ 
lottesville, Virginia. 

THE VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Howard L. Mitchell, Lexington, Va. 

President-Elect: Dr. L. Benjamin Sheppard, 301 Medical Arts Building, 
Richmond 19, Va. 

Vice-President: Dr. Edgar Childrey, Jr„ Professional Building, Richmond, 
Va. 

Secretary-Treasurer: Dr. Maynard P. Smith, 600 Professional Building, 
Richmond, Va. 

Annual Meeting. 

WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. James K. Stewart, Wheeling, W. Va. 

Secretary-Treasurer: Dr. Frederick C. Reel, Charleston, W. Va. 

THE LOUISIANA-M1SSISSIPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY. 

President: Dr. H. K. Rouse, 1300 27th Ave., Gulfport, Miss. 
Vice-President: Dr. A. J. McComiskey, 3420 Prytonia St., New Orleans, La. 
Secretary: Dr. Edley H. Jones, 1301 Washington St., Vicksburg, Miss. 
Meeting: The Edgewater Gulf Hotel, Edgewater Park, Miss., May 17 - 18 , 
1957. 

NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY. 
President: Dr. J. C. Peele, Kinston Clinic, Kinston, N. C. 
Vice-President: Dr. George E. Bradord, Winston-Salem, N. C. 
Secretary-Treasurer: Dr. J. D. Stratton, 1012 Kings Drive, Charlotte 7, 
N. C. 

Meeting: 
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SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Norman Daddy, Sumter, S Car 
Vico President Dr J H Gressette, Orangeburg, S Car 
Secretary Treasurer Dr Roderick Macdonald, 333 East Main St, Rock 
Hill, S Car 

FLORIDA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President Dr Chas C Grace, 145 King St, St Augustine, Fia , 
President Elect Dr Jos W Taylor, 706 (Franklin St, Tampa, Fla 
Secretary Treasurer Dr Carl S McLemore, 1217 Kuhl Ave, Orlando, Fla 

THE GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY. 

President Dr A R. Hollender, 605 Lincoln Road, Miami Beach, Fla 
Vice President Dr Curtis D Benton, Jr 

Secretary Dr James H Mendel, Jr, 7241 Red Road, Miami, Fla 
Meeting Quarterly, at Seven Seas Restaurant, February, May, October, 
and December 

DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Ludwig A Michael, 3707 Gaston Ave, Dallas, Tex 
Vice President Dr Hal W Maxwell 

Secretary Treasurer Dr Edward A Newell 1511 No Beckley, Dallas 8, 
To\ 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
(President Leland R House, M D 
Secretary-Treasurer Sol Rome, MD 

Chairman of Opthalmology Section Stephen J Popovich, M D 
Secretary of Ophthalmology Section Richard Kratz, M D 
Chairman of Otolaryngology Section Harold Boyd, M D 
Secretary of Otolaryngology Section Howard G Gottschalk, M D 
Place Los Angeles County Medical Association Building, 1925 WJlsbire 
Boulevard, Los Angeles, California 

Time 6 00 P M, first Monday of each month from September to June 
inclusive—Otolaryngology Section 6 00 P M first Thursday of each 
month from September to June Inclusive-Ophthalmology Section 

PACIFIC COAST OTOOPHTHALMOLOGICAL SOCIETY. 
President H Leroy Goss, M D, 620 Cobb Bldg, Seattle 1, Washington 
Secretary-Treasurer Homer E Smith, MD, 50S East South Temple, 
Salt Lake City, Utah 
Meeting April 7-11, 1957 

THE SOCIETY OF MILITARY OTOLARYNGOLOGISTS. 
President Col Wendell A Weller 

Secretary Treasurer Major Stanley H Bear, M C, 3810th USAF Hospital, 
Maxwell AFB, Alabama 

Time and place of meeting October 1957, Palmer House, Chicago, Ill 
THE RESEARCH STUDY CLUB OF LOS ANGELES, INC 
Chairman Dr Orrie E Ghrist, 210 N Central Ave, Glendale Calif 
Treasurer Dr Norman Jesberg, 500 So Lucas Ave, Los Angeles 17, Calif 
Otolaryngology Dr Russell M. Decker, 65 N Madison Ave , Pasadena 
1, Calif 

Ophthalmology Dr Warren A Wilson, 1930 Wilshire Blvd, Las An¬ 
geles 57, Calif 

Mid-Winter Clinical Convention annually, the last two weeks in January 
at Los Angeles, Calif 
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PUDGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President: Dr. Clifton E. Benson, Bremerton, Wash. 

President-Elect: Dr. Carl D. P. Jensen, Seattle, Wash. 

Secretary: Dr. Willard P. Goff, 1215 Fourth Ave., Seattle, Wash. 

CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D’OTOLARYNGOLOGIE. 

President: Dr. G. M. T. Hazen, 208 Canada Bldg., Saskatoon, Sask. 
Secretary: Dr. G. Arnold Henry, 170 St. George St., Toronto, Ontario. 
Meeting: Banff Springs Hotel, Banff, Canada, June 17-19, 1957. 

INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY. 

President: Dr. Theodor Hunermann, Dusseldorf, Germany. 

Secretary: Dr. Chevalier L. Jackson, 3401 N. Broad St., Philadephia 40, 
Pa., U. S. A. 

Meeting: Sixth International Congress of Bronchoesophagology, Phila¬ 
delphia, May 12-13, 1957. 

FOURTH LATIN-AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA. 

President: Dr. Dario. 

Secretary: 

Meeting: Lima, Peru, 1957. 

SOCIEDAD NACIONAL DE CIRUGIA OF CUBA. 

Presidente: Dr. Reinaldo de Villers. 

Vice-Presidente: Dr. Cfisar Cabrera Calderin. 

Secretario: Dr. Josfi Xirau. 

Tesorero: Dr. Alfredo M. Petit. 

Vocal: Dr. Josfi Gross. 

Vocal: Dr. Pedro Herndndez Gonzalo. 

FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY. 

President: Dr. Victor M. Noubleau, San Salavador. 

Secretary-Treasurer: Dr. Hector R. Silva, Calle Arce No. 84, San Salva¬ 
dor, El Salvador, Central America. 

SOCIEDAD CUBANA DE OTO-LARINGOLOG1A. 

President: Dr. Reinaldo de Villiers. 

Vice-President: Dr. Jorge de Cdrdenas. 

Secretary: Dr. Pablo Hernandez. 

SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA. 
Presidente: Dr. Prank Canosa Lorenzo. 

Vice-Presidente: Dr. Julio Sanguily. 

Secretario: Dr. Juan Portuondo de Castro. 

Tesorero: Dr. Luis Ortega Verdes. 

MEXICAN ASSOCIATION OF PLASTIC SURGEONS. 
President: Dr. Cesar LaBoide, Mexico, D. F. 

Vice-President: Dr. M. Gonzales Ulloa, Mexico, D. F. 

Secretary: Dr. Juan De Dios Peza, Mexico, D. P. 

FEDERACION ARGENTINA, 

DE SOC1EDADES DE OTORRINOLARINGOLOGIA. 

Secretary of the Interior: Prof. Dr. Atilio Viale del Carril. 

Secretary of Exterior: Dr. Aldo G. Remorino. 

Secretary Treasury. Prof. Dr. Antonio Carrascosa. 

Pro-Secretary of the Interior: Prof. Dr. Carlos P. Mercandino. 
Pro-Secretary of the Exterior: Prof. Dr. Jaime A del Sel. 

Pro-Secretary of the Treasury: Dr. Jorge Zubizarreta. 
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BUENOS AIRES CLUB OTOLARINGOLOG1CO 

Presldente Dr K Segro 
Vico Presldente Dr A P Belou 
Secretario Dr S A Aranz 
Pxo Secretario Dr J M Tato 
Tesorero Dr F Games 
Pro tesorero Dr J A Bello 

SOCIEDAD COLUMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLUMBIA) 

Presldente Dr Alfonso Tribln P 
Secretario Dr Feli\ E Lozano 
Tesorero Dr Mario Arenas A 

ASOCIACION DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 

Presldente Dr Julio Quevedo, 15 Calle Oriente No 5 
First Vice^Presideute Dr HOctor Cruz 3a Avenida Sur No 72 
Second Vice Presldente Dr Josd Luis Escamilla 5a Calle Poniente 
No 48 

Secret'irio*Tesorero Dr Horace Polanco, 13 Calle Poniente No 9 D 

SOCIEDAD DE OTO R1NO LARINGOLOGIA, 

COLEGIO MEDIO DE EL SALVADOR, SAN SALVADOR, C A 

President Dr Salvador Mixco Pinto 
Secretary Dr Daniel Alfredo Alfaro 
Treasurer Dr Antonio Pineda M 

SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA 

Presldente Dr D Adolfo Hinojar Pons 
Vice Presldente Dr D Jose Perez Mateos 
Secretario General Dr D Francisco MarafiSs 
Tesorero Dr D Ernesto Alonso Ferrer 

SOCIEDAD OTO RINO LARINGOLOGIA DE LOS 
HOSP1TALES DE MADRID 

Presldente Dr Don Fernando Beltran Castillo 
Secretario General Dr Don Alfonso Vassallo de Humbert 
Tesorero Dr Don Rafael Garcia Tapia 

PORTUGUESE OTORHfNOLARYNGOLICAL SOCIETY 
President Dr Albert Luis de Mendonca 

Secretary Dr Antonio da Costa Quinta Avenida, de Liberdale 65 1° 
Lisbon 

SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 
E DE 

BRONCO ESOFAGOLOGIA 

Presldente Dr Alberto Luis De Mendonca 

Vice Presldente Dr Jaime de Magalhaes ° 

1 a Secretario Dr Antonio da Coata Quinta 

2 ° Secretario Dr Albano Coelho 

Tesoureiro Dr Jose Antonio de Campos Henriques 
Vogais Dr Teofilo Esquivel 

Dr Antonio Cancela de Amorim 
Sede Avenida da Liberdade 65 1° Lisboa 
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SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA. 

JPresidente: Dr. Aldo Remorino. 

Vice-Presidente: Dr. Luis E. Olsen. 

Secretario: Dr. Eugenio Romero Diaz. 

Tesorero: Dr. Juan Manuel Pradales. 

Vocales: Dr. Osvaldo Sudrez, Dr. Nondier Asis R., Dr. Jorge Bergallo 
Yofre. 


ASOC1ACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA, SPAIN. 

Presidente: Dr. J. Abello. 

Vice-Presidente: Dr. Luis Sune Medan. 

Secretario: Dr. Jorge Pereild, 319 Provenza, Barcelona. 

Vice-Secretario: Dr. A. Pinart. 

Vocal: Dr. J. M. Perrando. 

ASSOC1ACAO MEDICA DO INSTITUTO PENIDO BURNIER— 

CAMPINAS. 

President: Dr. Heitor Naseimento. 

First Secretary: Dr. Roberto Barbosa. 

Second Secretary: Dr. Roberto Franco de Amaral. 

Librarian-Treasurer: Dr. Leoncio de Souza Queiroz. 

Editors for the Archives of the Society: Dr. Guedes de Melo Filno, 
Dr. Penido Burnier and Dr. Gabriel Porto. 


SOCIEDAD MEXICANA DE OTORRINOLARINGOLOGIA 
Apartado Postal 21815 
Mexico, D. F. 

Honorary President: Dr. Ricardo Tapia y Ferndndez. 

President-Elect: Dr. Miguel Arroyo Guijosa. 

Secretary: Dr. Luis Vaquero. 

Secretary-Elect: Dr. Benjamin Macias Jimdnez. 

Treasurer: Dr. RubSn Mingram Camargo. 

THE NETHERLANDS SOCIETY OF OTO-RHINO-LARYNGOLOGY. 
(Nederlandsche Keel-Neus-Oorheelkundige Vereeniglng.) 

President: Dr. J. Kuilman, Surinamestraat 19—Den Haag. 

Secretary: Dr. W. H. Struben, J. J. Viottastraat 1—Amsterdam. 
Treasurer: Mrs. ‘F. Velleman-Pinto, Jac Obrechtstraat 66—Amsterdam. 
Librarian: Dr. P. G. Gerlings, J. J. Viottastraat 4—Amsterdam. 
Members: Dr. J. de Graaf, Dr. S. Muller, Dr. H. Navis. 


SOCIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGIA DO 
RIO GRANDE DO SUL. 

President: Dr. Paulo Fernando Esteves. 

Vice-President: Dr. Jayme Schilling. 

First Secretary: Dr. Carlos Buede. 

Second Secretary: Dr. MoizSs Sabani. 

First Treasurer: Dr. Israel Scherman. 

Second Treasurer: Dr. Rivad&via C. Meyer. 

Librarian: Dr. Carlos M. Carrion. 

THE SCOTTISH OTOLARYNGOLOGICAL SOCIETY. 

President: Dr. A. Brownlie Smith, 29 Manor Place, Edinburgh. 
Secretary-Treasurer: Dr. J. F. Birrell, 14 Moray Place, Edinburgh. 
Assistant Secretary: Dr, H. D. Brown Kelly, 11 Sandyford Place, Glas¬ 
gow. 
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RECRUITMENT TESTS AT LOW SENSATION LEVELS* 

Tauno Palva, M.D., 

Turku, Finland. 

Testing the loudness recruitment phenomenon is invaluable 
in routine clinical work. It can materially assist the otologist 
in arriving at a more definite diagnosis as to the site of path¬ 
ology than was possible less than ten years ago. 1 In addition 
to the diagnostic point of view, recruiting ears form a sep¬ 
arate class in rehabilitation, because the functional properties 
of these ears often differ fundamentally from those of ears 
without recruitment. 

Although the recruitment tests proper—Fowler’s binaural 
and Reger’s monaural balance—can be performed in a great 
majority of patients, 2 there remain a few cases where the 
deafness in both ears and at all frequencies is so similar that 
neither of the two procedures can be employed satisfactorily. 
It is in this comparatively rare connection that the need for 
a good substitute for the balance test arises. 

Certain special features of some recruiting ears are fre¬ 
quently elaborated upon and presented as being characteristic 
of the whole group; it is regrettable, however, that most of 
the original studies have not been fully validated against the 
classical loudness balance tests and have proved disappoint¬ 
ing in critical control experiments. 

One of the characteristics thought by some investigators to 

* From the Department of Otolaryngology. University of Turku, Fin¬ 
land. 

Editor's Note: This ms. received in The Laryngoscope Office and accepted 
for publication, March 26, 1956. 
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label all cases of recruiting deafness, is a less than normal 
intensity difference limen (IDL). The inconsistencies of this 
reasoning were sufficiently stressed earlier 2 and there is no 
need to repeat here the arguments against any close relation 
between recruitment and various IDL tests. Control experi¬ 
ments have shown unquestionably that at least for the present 
there are no such IDL tests as might be substituted for the 
proper loudness balance measurement. 2 ' 3 ’' 1 ’ 5 

Hallpike and Hood, and their group have repeatedly stressed 
the occurrence of another characteristic of recruiting ears; 
viz., the development of pathological per-stimulatory adapta¬ 
tion (also called per-stimulatory fatigue. 0 ’ 7 ’ 9 ’ 0 In their expe¬ 
riences a recruiting ear cannot sustain the initially perceived 
loudness (at sufficiently high intensity levels) and fails in per¬ 
formance. During continuous three-minute stimulations a clear 
decrease in loudness follows; the initial difference at thresh¬ 
old may again appear also at Fonder levels between the ears, 
or the decrease may even result in the reversal of loudness 
recruitment. In other words, the ear fails so much that the 
initial threshold difference increases at high sensation levels. 

Dix and Hood, 7 and Hood, 0 have carried the weight of these 
findings into clinical application. Because, as they think, a 
small IDL is a corollary phenomenon with loudness recruit¬ 
ment, the size of the IDL must also follow the fluctuations 
perceived in the loudness of sustained tones in a recruiting 
ear. This was exemplified with threshold tracings in two cases 
of Meniere’s disease; automatic recording showing excursions 
of the width of less than 5 db during the first minute, while 
after two or three minutes’ stimulation they increased to as 
much as 15 db. In addition, the pathological adaptation mani¬ 
fested itself by a decrease in sensitivity; after three minutes’ 
testing the threshold was about 15 db worse than at the be¬ 
ginning of the test. 

On the basis of these findings Dix and Hood 7 doubted the 
validity of the results of those authors who had earlier op¬ 
posed the use of IDL tests. The main argument against Lund- 
Iwersen 4 and against Liden and Nilsson 3 was that they used 



PALVA: RECRUITMENT TESTS. 


1521 


sustained tones while measuring recruitment or IDL, and, 
therefore, their results could not be considered reliable. 

It is quite true that to demonstrate loudness recruitment, 
the proper procedure is to use interrupted stimuli alternately 
in the ears, preferably with a short interval between the pair 
of tones. The point of the two articles, however, was not so 
much in recruitment testing but in the fact that the size of 
the IDL was very much the same in all different groups of 
deafness, or in normals. Had the test results of these studies 
been faulty, as Dix and Hood r imply, then they would have 
been manifested in larger than normal IDLs for recruiting 
cases owing to sustained stimulation and pathological adapta¬ 
tion; however, this was not the case. 

In a discussion of Hood’s 3 paper in 1953, I 10 pointed out 
some of the inconsistencies in the assumed close relation be¬ 
tween a small IDL and loudness recruitment on theoretical 
grounds, and by reviewing some of the contradictory studies 
published on the subject. It was concluded that while a small 
IDL may often be true in recruitment, it does not necessarily 
mean that it would be otherwise in any other group of deaf¬ 
ness, and that a fairly large IDL can also appear in recruiting 
cases. 

It was also shown later 11 that the occurrence of pathological 
adaptation is not so common a phenomenon in recruiting deaf¬ 
ness as to jeopardize all tests that have been made with sus¬ 
tained tones. In a series of 51 recruiting ears only 14 per cent 
showed as large decreases at the loudness levels as would be 
needed to abolish the recruitment phenomenon and to dif¬ 
ferentiate them from normal ears. 

While dealing with pathological adaptation at threshold 
level, Dix and Hood' stated that diminished sensitivity during 
sustained stimulation occurs also in a variety of other percep¬ 
tive disorders, including lesions of the VIHth nerve. Although 
they considered the physiological basis of this phenomenon to 
be different in these cases, they concluded that a loss in the 
threshold sensitivity is by no means an indication of the pres¬ 
ence or absence of loudness recruitment. 
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label all cases of recruiting deafness, is a less than normal 
intensity difference limen (IDL). The inconsistencies of this 
reasoning were sufficiently stressed earlier 2 and there is no 
need to repeat here the arguments against any close relation 
between recruitment and various IDL tests. Control experi¬ 
ments have shown unquestionably that at least for the present 
there are no such IDL tests as might be substituted for the 
proper loudness balance measurement. 2 ’ 3 - 4 ’ 5 
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the occurrence of another characteristic of recruiting ears; 
viz., the development of pathological per-stimulatory adapta¬ 
tion (also called per-stimulatory fatigue. 0 ’ 7,8 ’ 9 In their expe¬ 
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old may again appear also at louder levels between the ears, 
or the decrease may even result in the reversal of loudness 
recruitment. In other words, the ear fails so much that the 
initial threshold difference increases at high sensation levels. 

Dix and Hood, 7 and Hood, 9 have carried the weight of these 
findings into clinical application. Because, as they think, a 
small IDL is a corollary phenomenon with loudness recruit¬ 
ment, the size of the IDL must also follow the fluctuations 
perceived in the loudness of sustained tones in a recruiting 
ear. This was exemplified with threshold tracings in two cases 
of Meniere’s disease; automatic recording showing excursions 
of the width of less than 5 db during the first minute, while 
after two or three minutes’ stimulation they increased to as 
much as 15 db. In addition, the pathological adaptation mani¬ 
fested itself by a decrease in sensitivity; after three minutes’ 
testing the threshold was about 15 db worse than at the be¬ 
ginning of the test. 

On the basis of these findings Dix and Hood 7 doubted the 
validity of the results of those authors who had earlier op¬ 
posed the use of IDL tests. The main argument against Lund- 
Iwersen 4 and against Liden and Nilsson 3 was that they used 
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sustained tones while measuring recruitment or IDL, and, 
therefore, their results could not be considered reliable. 

It is quite true that to demonstrate loudness recruitment, 
the proper procedure is to use interrupted stimuli alternately 
in the ears, preferably with a short interval between the pair 
of tones. The point of the two articles, however, was not so 
much in recruitment testing but in the fact that the size of 
tlie IUL was very much the same in all different groups of 
deafness, or in normals. Had the test results of these studies 
been faulty, as Dix and Hood’ imply, then they would have 
been manifested in larger than normal IDLs for recruiting 
cases owing to sustained stimulation and pathological adapta¬ 
tion; however, this was not the case. 

In a discussion of Hood’s 8 paper in 1953, I 10 pointed out 
some of the inconsistencies in the assumed close relation be¬ 
tween a small IDL and loudness recruitment on theoretical 
grounds, and by reviewing some of the contradictory studies 
published on the subject. It was concluded that while a small 
IDL may often be true in recruitment, it does not necessarily 
mean that it would be otherwise in any other group of deaf¬ 
ness, and that a fairly large IDL can also appear in recruiting 
cases. 

It was also shown later 11 that the occurrence of pathological 
adaptation is not so common a phenomenon in recruiting deaf¬ 
ness as to jeopardize all tests that have been made with sus¬ 
tained tones. In a series of 51 recruiting ears only 14 per cent 
showed as large decreases at the loudness levels as would be 
needed to abolish the recruitment phenomenon and to dif¬ 
ferentiate them from normal ears. 

While dealing with pathological adaptation at threshold 
level, Dix and Hood' stated that diminished sensitivity during 
sustained stimulation occurs also in a variety of other percep¬ 
tive disorders, including lesions of the VIHth nerve. Although 
they considered the physiological basis of this phenomenon to 
be different in these cases, they concluded that a loss in the 
threshold sensitivity is by no means an indication of the pres¬ 
ence or absence of loudness recruitment. 
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In a later paper Hood 12 regarded this test as valuable in 
the clinical differentiation of end-organ disease. The amount 
of sensitivity loss during a modified threshold stimulation was 
from 20 to 30 db during only 70 seconds stimulation. The 
possible occurrence of this phenomenon in nonrecruiting per¬ 
ceptive deafness was not dealt with. 

Decreased sensitivity during continuous threshold stimula¬ 
tion has been noted also by other investigators. It was re¬ 
ported in three patients by Reger and Kos 13 in 1952: the 
amount of the shift varied from 10 to 30 db. Two of the cases 
were recruiting, the third a verified case of acoustic tumor. 
In the latter case the sensitivity loss was most marked. 

These observers pointed out, however, that all individuals 
with recruitment did not show temporary threshold shift, nor 
did it occur in every case of nonrecruiting perceptive deaf¬ 
ness. Recently Kos 14 again reported similar threshold shifts 
in a case of VHIth nerve atrophy and in a case of pinealoma, 
confirmed by surgery. 

In their latest papers Hood 1 - and Kos 14 seem to hold slightly 
diverging opinions regarding the occurrence of threshold sen¬ 
sitivity loss. Both have earlier expressed their view of this 
phenomenon occurring in both end-organ and nerve fiber 
deafness. 7 - 13 Hood now speaks of it as one characteristic of 
end-organ deafness while Kos supports mainly the opposite 
view. 

Dix and Hood, 7 Hood," and Reger and Kos 13 have all implied 
that a small IDL, diminished excursions in the threshold au¬ 
diogram and recruitment are equivalent. In fact the two first 
mentioned phenomena are considered to be measures of the 
IDL, and this term is used interchangeably for either measure. 
It is probable that small threshold variability and recruitment 
go parallel, but not, as stated earlier, 2 - 15 because a Bekesy-type 
audiogram is a measure of a true IDL but rather because it 
is a measure of the variability around the patient’s threshold. 
Small variability indicates that the audibility goes up rapidly; 
large variability is an indication of a clearly slower relation 
between the two. It must be stressed here again that it fur- 
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nishes us with the knowledge of this relation only at the 
threshold level; in fact, according to the observations of Har¬ 
ris, Haines and Myers 10 on various types of recruitment func¬ 
tion, one is quite uncertain when evaluating the presence or 
absence of recruitment from the Bekesy-type curve alone. 
True, one might not be much misguided in cases where the 
threshold excursions are small, but might fail in many cases 
with normal excursions but complete recruitment at louder 
levels. 

Earlier, when measuring pathological adaptation at above 
threshold levels, the writer" also made some preliminary rec¬ 
ords of sustained tone threshold recordings during four min¬ 
utes' stimulation. In this paper I supplemented these findings 
on the basis of a greater number of cases. An attempt is also 
made to study the relation between the recruitment phenome¬ 
non and the width of the excursions measured with a self-re¬ 
cording audiometer to reveal the possible advantages and limi¬ 
tations of the latter method in expressing the presence of re¬ 
cruitment. 


TESTING PROCEDURE AND APPARATUS. 

Air and bone conduction thresholds were measured at fre¬ 
quencies one or one-half octaves apart, employing a Peters 
SPD-2 audiometer. The threshold was determined with the 
method of limits using interrupted, about 1 to 2 seconds stim¬ 
uli. The PDR-10 earphones had reasonably flat response char¬ 
acteristics. 

Recruitment testing was done by applying tones of 1.5 sec¬ 
onds duration with an interval of 0.5 seconds alternately to 
the ears. Either Fowler’s binaural or Reger’s monaural tech¬ 
nique was used. A frequency was selected at which the other 
ear was normal, or in Reger’s balance, a neighboring fre¬ 
quency in the same ear was normal. 

If both ears showed decreased sensitivity but in unequal 
quantities, the balancing procedure was nevertheless em¬ 
ployed. The smallest acceptable difference between the ears, 
or frequencies, was 20 db, the highest 55 db. These differences 
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apply also in cases where the other ear was normal; with this 
method the danger of shadow hearing was eliminated. 

In both procedures a balance was obtained at settings of 
20, 40, 60, 80 and 100 db above the threshold of the better ear. 
The highest intensity obtainable was 100 db above zero, cor¬ 
responding to 116 db re 0.0002 microbar. 

At each balancing level at least three different judgments 
of equal loudness were obtained. The equality was approached 
both from “above” and “below,” 2 and the patient was allowed 



Fig. 1, Block diagram of apparatus. 


to listen to as many pairs of tones as he wished before giving 
the judgment of “equal” or “different.” A case was labeled 
recruiting only if the difference at threshold disappeared com¬ 
pletely at louder levels. 

The threshold audiometry using sustained tones was done 
with the method of adjustment. The Peters SPD-2 audiometer 
was used as a separate sound source to feed the tones to the 
first channel of the Bekesy-type audiometer. The intensity of 
the tones was controlled before the attenuators with a Pegel 
voltmeter. The block diagram of the apparatus is shown in 
Fig. 1. 

The listener controlled the intensity of the tones in his ear 
by means of a push-button which regulated the intensity in 
one db steps at a rate of 140 db per minute and operated the 
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instantly reversible motor moving the audiogram chart. The 
subject was instructed to push the button every time he heard 
a tone, and release it as soon as the tones disappeared. The 
recording pen traced the excursions automatically in the ad¬ 
jacent room. 

The width of the excursions demonstrates directly the 
amount of variability around the threshold as a function of 
time. The changes in sensitivity are manifested by either 
slowly ascending or descending threshold curves, and if there 
is no change, the tracing pursues a steady course. 

In certain cases supplementary speech tests were made. The 
technique followed the principles described earlier. 17 

Finally, when it was necessary, thermal noise was delivered 
through the second channel of the Bekesy-type audiometer for 
masking purposes. The principles involved and exact inten¬ 
sities used are adequately described elsewhere.' 8 

MATERIAL. 

The great majority of the persons on whose records this 
report is based are patients in my private practice. They rep¬ 
resent all the various groups of deafness, although attention 
is focused mainly on patients with perceptive deafness. Un¬ 
fortunately, cases with nonrecruiting perceptive deafness are 
few in number, and the material includes no patients with 
acoustic tumors; on the other hand, recruiting perceptive deaf¬ 
ness is sufficiently represented. 

Much attention is given to good patient-tester relationship 
in the Audiology Laboratory. If the subject does not fully 
understand his share in the test, there is little hope for ac¬ 
curacy in the results. The special tests were explained as sim¬ 
ply and comprehensively as possible. 

The familiarity of the patient with auditory testing may 
give him an advantage over a person undergoing both the 
ordinary threshold tests and supplementary special tests for 
the first time. This point was kept in mind while analyzing 
the results. 
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The conductive group consisted of six persons. Two were 
under treatment for subchronic otitis media, two were uni¬ 
lateral cases of adhesive otitis, and two were patients with 
otosclerosis of rather short duration; their hearing loss being 
still mainly unilateral. All showed good bone conduction and 
norcnal intelligibility for speech. 

The nonrecruiting perceptive group includes two persons 
with presbycusis and with a prominent high tone loss: one of 
them (0. E.) also had a superimposed conductive lesion. In 
four cases of partial VUIth nerve degeneration the etiology 
could not be clearly defined. 

In the recruiting perceptive group 27 cases were studied. 
The diagnosis was Meniere’s disease in 10 cases, noise trauma 
in two cases, and in 15 cases the etiology could not be defi¬ 
nitely determined. 


RESULTS. 

If a person with normal hearing makes a threshold tracing 
with a self-recording apparatus, the tracing pursues a steady 
course indefinitely ; I? - however, small fluctuations in this course 
(of the order of ±5 db) should be considered normal. This 
amount of change can easily be caused by slight inattention 
while listening, while shifting position or breathing deeply, or 
it may arise if the noise level of the room undergoes small 
variations. Using the method of limits, ±5 db is also generally 
considered to represent the experimental error. 

All the individual results are presented in Table I. The 
threshold at the tested frequency, the amount of temporary 
threshold shift after two, three and four minutes of sustained 
stimulation, the width of the excursions during the first min¬ 
ute of recording, the amount of change in the amplitude of 
the excursions during stimulation, and finally the diagnosis, 
appear in the table. 

The reference intensity for the temporary threshold shift 
is the midpoint of the excursions obtained during the first 
half minute of stimulation. In some cases, in which the initial 
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trend was not clear, the midpoint of the tracings obtained dm- 
,n £ ^ le minute of stimulation was used. 

In the conductive cases the threshold tracings lay on both 
sides of the n lerence level, and none of the values deviated 
from it by moi< than 5 db. It seems that the threshold re¬ 
mained stable, and the ears did not become less sensitive dur¬ 
ing sustained stimulation. 



Fitf 2 Ca>e A M pharmacist, age 37 vtir« Tlw. r . L 

otltlH In the It ft rat The audiograms showed norroalth d l ' T V' 
tar ami a moderate 30-10 db conductive hearing Jo™ in thc^Uft r,Kht 
The binaural loudness balance test at 500 r p « shows no n* r uu\, » 
The four minutes threshold tracing- at the same Yrequ°ncy Xi J i I/ r m ^ 
course njth some reduction In the .vidth of the excir«"ons during th? Kj 


The width of the excursions during the first minute of stim¬ 
ulation varied somewhat from individual to individual. It 
seems fair to say that generally they averaged 7 to 8 db, the 
lower limit being around 5 db and the upper below 15. 

The width of the excursions did not change much during 
stimulation. The change was of the order of =1-2 db, except 
in one case with the largest initial variability (A. 21.). Here 
the final tracing was 7 to 8 db; there was not so much change 
in the lower limit of the tracing, but the upper limit (the-just- 
not-heard-tone) decreased relatively much more. 

All these patients had had audiometric tests made earlier. 
Fig. 2 shows the results in one case (A. If.). 

In the nonrecruiting perceptive group the initial width of 


INDIVIDUAL RESULTS. 


PALVA: RECRUITMENT TESTS. 


o 

rj +J 
K CJ 
0) ... <D 
> W g 

S m R 

3 C 3 
u 

a 2 8 


o cd S 

J- <U <D 
£ 
PU 


O -5 g 
>«oS 

•h W V T1 
CJ O 

GCC3 
QJ iw K •„ 

P c* >» 3 
a) w o 
JP 'd ri ^ 
Ch 


&&t 


J3 .Q .O ja XI 
'd 'd 'CJ 'd 'd 


^ ^ 
a) a> -d -d 


, M M rf 

S-« O <D 2 

O ^ ^3 ,q 


CO CO <M co 
ca OQ H cq 

>» >> ft >» - 

. . d . ■“ 


hfl tfl a o tj~ - O 

d rfOOcC £ 5 O 


8 S o S rf 

«2 CJ 


c!jMN 

^ >> >» 

.a 

t- ^ 

*> 

1 £?'c3 *3 

S a s 

j-3 CQ CQ 


O O >» O O <5 >» . 
ta to^a W) to to^a • 
GO.ddd.' 1 

3 a £ ja ia Ji .2 i 

O 0^5 O o 0^5 { 
o o g o o o g I 

ro* 


oocooot-cowooo 

t>coi>io»Aooc^6 


CO c« 00 00 oo U5 50 Q 

i i * i , »H tH 

i-I-t>ooo6ot> 


V^MlMMCOOCOlOCOVi 

COMHHMWl>COCO<NCO 


HCON Hlfl^O H ^OO^MOHN 


+ + + + + 


OHt-OWMfflOrit-H 

++++++ ++| 


rt««H-»fOO 

I + I I + + 


^ V H 03 ^ I- IM IO 

| I + + H—b | + 


rtHOl'-’ONOHOWOl 


OCONHN^NN 

+|]|+++ 


03MHHNNHC<J 

I I II 1 + 1 + 


HHCTJL'-CCCO^HOCO'cH 
|+++++++ + 


A ,S A B 

'S IO 'B M 

oooo oooo 

O CD O O OOOO 
‘OOOO OIOOO 
H i—f r< H t—< T—( 


.d x .5 x .5 x 

m XJ m 'd c/j o 

oooooooo 

ooooooioo 

oooooocqo 

r^HHHOO CM 


B a .£ a a B 

Ui T3 c/3 *d'd 03 


ooooooooooo 

OOOOOO IOIOOOO 
OOOOIO W oi N O O o 
IM *J< Tf H H CO O 


OOOO l.o o o o 
^ M U3 H v V* CO Ol 


*-5 *4 m * s <j pn* 

W £h' «sj <4 B 


ffi J bi -S 3 
H S H <j o 




















TABLE I—Continued 


PALVA • RECRUITMENT TESTS. 


1529 


t> O CJ 
to Zl ^ 

> w o g 

*=* w p. 

« rt >. 5 


£ S a 

> r— O 

;S-S 


|o 2 

3 £ m 


3^3 tOtOtCMtOtoM 

. p a a a a c p 

Z%pac3c4PeSct 

uoooocjo 

pooooooo 

mZEZZZZZ 


Ht't'OOOlOOiftlfteOMt'* 
O B in OOOMt'fJ’f'NH^ 


«MB >,« « « ffl . 
Mttfl IttOtOMP 
P p p p p p +■ 
rtrt~c3rirtrt t 
a 

OCi^OOOOfc 
rf t 

OOgOOOOc 


OOOC5CIMNN 
H H H rl rl r» 

i-Mt-NUt-aioia 


ti *» « 2S 
g n >1 3 

g*S «s *- 
& 2 « 
ig'O'O ^ 


ooo®oa)mffl 

tOtObI]6J3tOMtflti) 

ncqssacfl 

<3aH(3<dc!dd 

u ooooooo 


omooaoootsu 

rH HNHHH 

OO 00 Uj « >0 UJ U3 O 


'MUM'^NN'liClO 


^COlOHHr 


-4 BN'l'NlnNOOCO 

j + I I I 1 -f-f-f+ I i +-f-f I +++ 


1 + 1 + 1+II+++ | 


HMeOMr-ir-IOOiH 


oooooooooooo oooooooc 


oooooa oooooo 

IQOQOOOOOOOC 
HM+f1iNH + + r 


OHNN+MOtC 

I+++|+++ 


f MOMNWIOpi 

II +1 ++ f- 


ONioioiooe 


in M B f M V M T 


> 




P X><> 



1530 


4tr deen ^‘Z^ <A ■' K) "£ S' 0Up - feo 0 tte CtiVe «*>»!> 

■5? i? 0 - ^y,"-** Sot h ^t c st w - 

... “---asatgcs^ 

— ed Simula. 

/cw ~ ~~—-—__ 




PALVA: RECRUITMENT TESTS. 


1531 


nificant temporary threshold losses during sustained stimula¬ 
tion. 

Two of the patients in this group had had audiometric stud¬ 
ies made earlier. This did not seem to affect the behavior of 
the group in any way. 

Recruiting perceptive deafness was further subdivided into 
three different categories on the basis of the recruitment func¬ 
tions. The first group includes all ears where the rise in the 
loudness function was asymptotic, in the second group are the 
cases where the line connecting various equal loudness points 
was a straight one; in the third group the recruitment was 
delayed at low intensities. This is in line with the various re¬ 
cruitment curves presented earlier by Harris, Maines and 
Myers. 1 " 

The group of asymptotic recruitment includes 14 persons, 
for whom the results are presented at 23 frequencies. At six 
frequencies the per-stimulatory threshold loss exceeded 5 db. 
In one case the loss attained the really high value of 27 db 
after four minutes’ stimulation. In all others the tracing was 
within *5 db limits from the reference level; the average re¬ 
sponse, therefore, seems to be similar to that in a normal ear. 
The audiometric results in the exceptional case (U. M.) are 
presented in Fig. 4. 

The straight line recruitment group consists of the results 
obtained for eight persons at nine frequencies. The per-stim¬ 
ulatory threshold shift was within normal limits in all these 
cases. 

Delayed recruitment was demonstrated in five cases and the 
results are shown at nine frequencies. It appears that in one 
case (at two frequencies) the per-stimulatory threshold loss 
amounted to 8 db. 

The width of the excursions during the first minute’s stimu¬ 
lation showed significant individual variations even in the 
group of asymptotic recruitment. At 15 frequencies it varied 
from 1 to 5 db and at eight frequencies it varied from 5 to 
12 db. It is apparent that the latter values cannot be used as 
criteria indicating the presence of recruitment, because the 
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same width of excursions occur also in the normal, conductive, 
and nonrecruiting perceptive group. About two-thirds of the 
frequencies tested thus agree with the recruitment tests 
proper. 

The nine frequencies tested in the straight line recruitment 
group include only one where the width of the tracing was as 




DECIBELS 
' i i 



Fig 4 Case U II, business executive, age 3G years. The drums are nor¬ 
mal The audiograms revealed bilateral good hearing up to 3000 cps. and 
severe perceptive hearing loss in the higher range. 

The monaural loudness balance between 3000 and 4000 cps. in both ears 
indicates asymptotic recruitment The threshold tracings at 4000 cps. dem¬ 
onstrate a marked temporary threshold loss which Is exceptionally large 
in the left ear The width of the excursions Is small and consistent with 
a recruiting deafness. It may be noled that the amplitude of the excur¬ 
sions decreases somewhat as a function of time. 


small as 2 or 3 db. In all others the excursions were as wide 
as in any other nonrecruiting group. 

Finally, at all nine frequencies where recruitment was ini¬ 
tially delayed, all threshold tracings were larger than 5 db; 
therefore, on the basis of the threshold tests alone, one would 
not place them into the group of recruiting deafness. 
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The amplitude of the tracings remained stable on an aver¬ 
age during four minutes’ stimulation. In four cases there was 
a noticeable decrease (3 to 6 db) which placed the final width 
below the critical figure of 5 db, and these cases can thus be 
added to those in which conclusions regarding the presence of 
recruitment can be made from the threshold studies. Three of 
them were in the asymptotic recruitment group, one in the 
straight line recruitment group. It may be noted that in the 
ordinary Bekesy audiogram the excursions were greater than 



Fig: 5. Case J. S. medical student, age 23 years The patient has tinnitus 
and a sense of fullness in the right ear, occasional slight giddiness The 
drums are normal The audiograms showed normal hearing in the left ear 
and 30-40 db perceptive low tone hearing loss in the right ear. The tenta¬ 
tive diagnosis was Mfinlfire's disease 

Binaural loudness balance test at 500 cps shows a straight line recruit¬ 
ment The four minutes threshold tracing at the same frequency pursues a 
steady course, and the width of the excursions remains unaltered The 
amplitude of the tracings parallel those ot normal ears In spite ot com¬ 
plete recruitment- 


5 db, corresponding to the initial width of the tracings with 
sustained one-frequency stimulation. 

In only one case the tracings increased in size as a function 
of time. This case belonged to the group of straight line re¬ 
cruitment (S. L.) and the excursions were even primarily 
quite large, 10 to 12 db. In a per-stimulatory 80 db sensation 
level (above the threshold of the normal ear) balance test, 11 
with a continuous tone in the impaired ear and an adjustable 
tone in the good ear, a five minutes' sustained stimulation pre¬ 
sented a tracing pursuing a steady course. 
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In Figs. 5 and 6 are presented two cases as examples of the 
tests in the straight line and delayed recruitment groups. 

About one-fifth of the recruiting patients had been pre¬ 
viously tested audiometrically, and they all showed steady 
threshold excursions. Those with a clear decrease or increase 
in the width of the excursions were being tested by audiometry 
for the first time. 
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Pig:. 6. Case V. V.. industrial worker, age 54 years. The patient has had 
poor hearing in the left ear since Infancy. The drums are normal. The 
audiograms revealed a nearly normal hearing In the right ear, and a 
marked, about 50-70 db perceptive, hearing loss in the left ear. 

Binaural loudness balance test at 500 cps. shows delayed-straight line 
recruitment. The threshold tracing at the same frequency shows an equal, 
steady course and the width of the excursions remains unaltered. The 
threshold tests alone, without proper loudness balance, do not show that 
there is complete recruitment. 


In addition, three patients, whose records are not included 
in this material, showed recruitment in the balance tests, 
though the threshold excursions remained between 20 and 
30 db. An attempt was made during the following day to ac¬ 
custom them to the self recording technique, but this was un¬ 
successful. It is apparent that some slowly responding people 
will not give their true results in this type of test. 

Occasionally one also finds some normally hearing and quite 
intelligent persons who do not succeed in the automatic thresh¬ 
old recording. In spite of repeated attempts the threshold 
variability remains between 15 and 30 db. On the other hand, 
there may be normally hearing subjects who present extremely 
small threshold excursions. One was included in the material 
used for another study; 18 the excursions were at all frequen- 
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cies clearly below 5 db, and using interrupted tones, between 
1 to 3 db through the whole range from 125 to 4000 cps. 

DISCUSSION. 

Because it is probable that per-stimulatory threshold shift 
in conductively deaf persons equals that in normals, only a 
few cases of this type of hearing loss were included. It seems 
that in both normal subjects and in those with conductive deaf¬ 
ness there are frequently variations of around ±5 db, which 
must be considered to represent the experimental error. The 
width of the excursions generally varies between 5 and 15 db, 
and only minor variations in this amplitude are likely to occur. 

In nonrecruiting perceptive deafness there may be cases 
which show per-stimulatory threshold losses, in this study of 
the order of 10 db; however, a sufficient number of cases was 
not available for study, and later work may show some devia¬ 
tions from the above figure. For example, there were no cases 
of acoustic tumor, and in such ears in particular, Kos 1 * has 
demonstrated quite large threshold losses during sustained 
stimulation. 

The width of the excursions may vary considerably, from 5 
to 20 db. Small variations as a function of time can be demon¬ 
strated in either direction during sustained stimulation. 

In the ears showing recruitment it is possible to obtain 
really large threshold losses during continuous stimulation. 
The results in the case presented in Fig. 4 are in agreement 
with those reported by Hood, 12 but it must be stressed that 
this was an exceptional case. In seven instances the thresh¬ 
old became worse by 6 to 10 db, and in the large majority of 
cases the threshold tracing followed the same steady course as 
in the normal or conductive group. ' 

It must be stated, therefore, that although some large 
losses may occur the average response will be a steady tracing, 
or a tracing showing only minor evidence of fatigability. This 
is in accordance with previously published studies on above¬ 
threshold per-stimulatory adaptation tests, 11 and it demon¬ 
strates that, at threshold intensities, this phenomenon cannot 
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be used as a differential diagnostic auditory test. Even if 
Kos’ 11 report on auditory nerve fiber degeneration associated 
with large temporary threshold shift appears to be consistent 
with later control studies, the fact that extensive fatigability 
can appear in recruiting deafness, eliminates this test from 
differential diagnosis. 

The division of the recruiting cases into various sub-groups 
was necessary to test the claim made earlier. 2 - 15 viz., that the 
Bekesy audiogram does not measure the IDL, but rather the 
variability around the threshold. Small variability indicates 
that the audibility increases rapidly with increasing intensity, 
larger variability is associated with normal or slower than 
normal function between the two. 

We- stated that one would expect audibility to be intimately 
related to loudness. In the above groups, therefore, the small¬ 
est variability should occur in the asymptotic recruitment 
group. The straight line recruitment group may show nor¬ 
mal, or less than normal variability, depending to some extent 
upon the threshold loss and upon the steepness of the recruit¬ 
ment curve. In the group of delayed recruitment the threshold 
tracings should parallel those of normal subjects. 

It may be said that the same assumptions can also be made 
regarding the size of the IDL in these various groups, and 
that this neglected recruitment function is the cause of the 
greatly conflicting results of various IDL studies; however, 
before such an assumption is made, it must be shown that the 
number of discriminable steps is the same in a normal ear as 
in an ear with, for example, a 50 db threshold loss. The bur¬ 
den of getting this evidence is rather on the side advocating 
the use of IDL on the basis of that assumption. 

It seems very hard to understand how a damaged end-organ 
could be capable of better intensity discrimination than a nor¬ 
mal ear with all its delicate, unimpaired structures. It might 
well be that the discriminable steps in recruiting ears are as 
large, or larger than in normal ears and fewer in number. 
That would result in normal, or above normal IDLs; however, 
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if one should measure the IDL at the junction of this large 
step-wise change, one may get a very small intensity reading. 

The results show that in most cases of asymptotic recruit¬ 
ment with rapid growth in audibility, the threshold variability 
is less than 5 db and indicates recruitment. Even in this group 
there are some cases in which the excursions are more than 
5 db and parallel those in the other diagnostic categories. If 
the recruitment function is of the straight line type, more 
cases show normal threshold variability, and in the group of 
delayed recruitment practically all cases show normal excur¬ 
sions, between 5 and 15 db. 

It seems clear that Bekesy-type audiometry can never re¬ 
place ordinary audiometry combined with Fowler’s or Reger’s 
balance tests. One is probably not misled in cases where small 
threshold variability is interpreted as to mean recruitment, 
but one misses equally many cases showing recruitment in the 
proper tests but failing to show it in the form of small thresh¬ 
old variability. 

Of interest is also the variation in the width of the excur¬ 
sions as a function of frequency in recruiting deafness. Tin's 
is apparent from the results in this paper, but it seems on the 
basis of a considerably larger material examined in this clinic, 
that the variability clearJy decreases as the pitch increases. 
Thus, small threshold excursions are most readily demon¬ 
strated at 4000 or 6000 cps. Values indicating recruitment can 
also be quite easily obtained at 2000 or 1000 cps., but rarely 
if the frequency is further lowered; in fact, using the type of 
test procedure described in this paper, I have not yet found a 
singie case showing 1 to 3 db threshold variability at 125 or 
250 cps. If the threshold loss is considerable, one may get be¬ 
low 5 db at 500 cps., but in my experience even this is an ex¬ 
ception rather than a rule. 

Tills relation further weighs against the theoretical sound¬ 
ness of the IDL tests. If the width of the excursions depended 
solely on the diminished IDL, here would be an ideal area in 
which to demonstrate it. Even in the normal ear loudness in¬ 
creases for the low tones faster than at the middle frequencies. 
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and combined with low tone recruiting deafness, the rate 
should be quite fast and correspondingly the IDL very small. 
Experimental evidence, however, does not support this view. 

The change in the width of the thi-eshold excursions as a 
function of time is comparable to normal in the majority of 
recruiting cases. If there is a change during four minutes’ 
stimulation, the variability is more likely to decrease than to 
increase. The reduction can be large enough to cause the case 
to be properly placed into the group of recruiting deafness al¬ 
though the ordinary Bekesy audiogram, or the first one-min¬ 
ute single frequency tracing indicates greater than 5 db 
threshold variability. Hood’s 9 claim that the threshold excur¬ 
sions increase in size as a function of time in sustained stimu¬ 
lation, indicating the reversal of recruitment and a change¬ 
over from small to large IDL values, is not supported, and if 
there is any change it is generally a decrease. 

Another major point should be stressed. It is apparent, even 
on the basis of the various recruitment functions, that it is 
quite a hopeless task to invent new tests with the object of 
revealing the presence or absence of recruitment at or close 
to threshold. This applies especially to the IDL tests, regard¬ 
less of what one thinks of the soundness of the idea. It applies 
equally to Bekesy audiometry, which as a rule seems to be re¬ 
liable in cases where it indicates recruitment. If we want to 
invent new audiometric tests which reveal the presence of re¬ 
cruitment in all cases (gives the same information as Fowler’s 
or Reger’s balance test), then it is necessary to work at those 
intensities where even delayed recruitment becomes apparent. 
This means something like 60 to 80 db sensation level (re 
normal threshold), depending somewhat on the frequency and 
the threshold loss. Ai’ound this level practically all cases will 
show to which group they belong. 

SUMMARY. 

A short review is given of diagnostic recruitment tests at 
low sensation levels, viz., IDL tests, per-stimulatory threshold 
fatigability and automatic threshold recording technique. 
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Data aie repoited on 39 patients belonging to various diag¬ 
nostic categories. On the basis of the loudness balance func¬ 
tions the cases of leciuiting perceptive deafness are further 
subdivided into asymptotic, straight line, and delayed lecruit- 
ment gioups All cases weie tested with alternate binaural 
judgment at the same frequency 01 monaural judgment be¬ 
tween two frequncies Automatic threshold lecoiding was 
done with a Bekesy-type audiometer providing intensity 
changes in 1 db steps at a rate of 140 db per minute 

The width of the thieshold excursions was generally be¬ 
tween 5 and 15 db in normal hearing peisons Exceptional 
cases can be found which exceed both these limits The same 
applies to the conductive and nonrecruiting peiceptive deaf¬ 
ness. The niajonty of cases with asymptotic recruitment 
showed excuision amplitudes of less than 3 db Most cases in 
the stiaight line lecruitment group piesented laigei than 5 
db excursions and piactically all cases with delayed lecruit- 
ment showed noimal variability. 

A pel-stimulatory threshold shift of ±5 db is considered 
normal This also occurred in conductive deafness, while in 
the non-iecruiting and leciuiting peiceptive deafness some 
ears showed a loss of the ordei of 10 db, and m some excep¬ 
tions, moie. It does not seem possible to use this test for sub¬ 
dividing the group of peiceptive deafness 

The width of the excursions during sustained stimulation 
can undergo small vanations as a function of time in each 
group The majority show unalteied excuisions, and if there 
is any change, it is likely to be a deciease from the initial 
values 

Finally, it is pointed out that any low sensation level test 
designed to substitute the loudness balance tests, is likely to 
fail in many cases. It is necessary to work on higher sensa¬ 
tion levels if successful results are expected m all cases 
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THE PROBLEM OF POST-TONSILLECTOMY 
POLIOMYELITIS.* 


An Analysis of 888 Cases of Poliomyelitis and 2,813 Tonsillec¬ 
tomies From a District in the Southwest 
United States, 1949-1953. 

Charles F. Engelking, M.D., 

San Angelo, Tex. 

I. INTRODUCTION. 

The possible causal relationship between tonsillectomy and 
poliomyelitis that develops shortly after operation has been 
re- iH’in/ed since 1910, but did not become a matter of general 
cii km n for another 20 years. In addition to this basic con- 
Nii'eiation, two other issues also began to be discussed as time 
i ,w ii -whether tonsillectomy predisposed not only to polio- 
imehti-. but also to the more severe forms, and whether the 
lemoval of the tonsils at any period of life rendered the patient 
nioie susceptible to this disease. 

The discussion has often, unfortunately, been attended by 
more heat than light. Experimental studies have not been con¬ 
clusive. Statistical studies have been equally inconclusive. 
Sweeping conclusions have been drawn from isolated cases, or 
from series of cases too small to be of statistical significance. 
Indeed, a survey of the poliomyelitis-tonsillectomy literature 
permits one to believe, as he may wish: 

1 . That removal of the tonsils and adenoids in the so-called 
"polio season" multiplies the chance of contracting the dis¬ 
ease, particularly in its more serious forms; or 

2 . That the development of poliomyelitis after tonsillectomy 
can be explained as merely fortuitous; or 

3 . That it can be explained as the result of exposure before 

operation. 

* c,ihmitted a a Candidate's Thesis to the American Lar> ngological, 
Khinolosica 1 and Geological Society. Inc., 195 G. 

^-cvmnr's Note- This ms. received in The Laryngoscope Office and accepted 
fof publication January 20. 195C. 



1542 


ENGELKING: POST-TONSIL. POLIO. 


A survey of the literature also permits one to believe, as he 
chooses: 

1. That removal of the tonsils increases the susceptibility 
to poliomyelitis, with the susceptibility extending over many 
years, if not for life; or 

2. That the loss of these structures no more influences the 
chances of developing poliomyelitis than does the loss of the 
appendix. 

Generally speaking, the literature of post-tonsillectomy po¬ 
liomyelitis falls into three somewhat overlapping periods: 

1. In the first period, running from 1910 to approximately 
1930, only isolated cases or small groups of cases were re¬ 
ported. The first really extensive study was by Aycock and 
Luther, 1 in 1929. During this period the possible relationship 
between tonsillectomy and poliomyelitis was noted, but the 
discussion was usually tentative. 

2. In the second period, which runs to approximately 1945 
or 1946, much larger series of cases were reported, and the 
relationship was regarded as important. 

3. In the third period, running from 1946 to the present 
time, a change in methods of reporting became evident. Ob¬ 
servers began to report larger series of cases of poliomyelitis, 
some of which followed tonsillectomy. They also reversed the 
emphasis and showed the other side of the picture; that is, 
they began to record large series of tonsillectomies, some few 
of which were followed by poliomyelitis. During this period, 
experienced statisticians also began to analyze the records by 
sound statistical methods. 

3. In the third period, running from 1946 to the present 
time, a change in methods of reporting became evident. Ob¬ 
servers began to report larger series of cases of poliomyelitis, 
some of which followed tonsillectomy. They also reversed the 
emphasis and showed the other side of the picture; that is, they 
began to record large series of tonsillectomies, some few of 
which were followed by poliomyelitis. During this period, ex¬ 
perienced statisticians also began to analyze the records by 
sound statistical methods. 



ENGELKING: POST-TONSIL. POLIO. 


1543 


There are a number of reasons why the argument over ton¬ 
sillectomy as a predisposing cause of poliomyelitis has re¬ 
mained so confused. One of the most important, if also the 
least tangible, is the emotionalism apparently inherent in any 
discussion of this disease. Part of the responsibility for this 
situation must be attributed to the fund-raising activities of 
the National Foundation for Infantile Paralysis, valuable as 
the work of this organization has been. The publicity which 
attended the recent introduction of the Salk vaccine and the 
difficulties which promptly arose over its administration have 
done nothing to clarify the confusion. The single death dur¬ 
ing the testing period followed a tonsillectomy and occurred 
two days after the child had received the second injection of 
vaccine. The fact that poliomyelitis was already prevalent in 
the area, and the further fact that the child probably already 
had the disease when his tonsils were removed, have been lost 
sight of. The circumstances, as many otolaryngologists would 
testify, have brought some parents close to hysteria. 

The chief reason, of course, why the possible tonsillectomy- 
poliomyelitis sequence has not been clarified is that we are still 
completely ignorant of many important facts about this dis¬ 
ease. We know that the subclinical disease is far more fre¬ 
quent than clinical poliomyelitis, though tire suggested ratios 
range from 1:100 to 1:600. We know that poliomyelitis is 
caused by a virus which is a total parasite and which has a spe¬ 
cific affinity for neural tissue. We still know nothing really 
definitive about the mode of transmission. Many other im¬ 
munologic factors are still obscure. We are not even certain 
that all the strains of the causative virus have been discovered. 
The developments of the last few years give hope that the 
answers to these and other questions will not be too long de¬ 
layed. Until they are at hand, however, we can scarcely ex¬ 
pect the disputed relationship between tonsillectomy and sub¬ 
sequent poliomyelitis to be completely clarified. 

Meantime, the otolaryngologist will continue to be con¬ 
fronted with the necessity of performing tonsillectomy, par¬ 
ticularly in young children, when the operation is indicated. 
No matter on what side of the argument he stands, he must 
bear in mind the possible subsequent development of poliomye- 
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litis and his possible responsibility for its occurrence, whether 
the disease was pre-existent, or fortuitous, or actually the 
result of the operation. 

II. PURPOSE OF THE PRESENTATION. 

An inclusive review of the literature of poliomyelitis would 
be an obviously impossible task. It has grown to monumental 
proportions and most of it either has nothing to do with ton¬ 
sillectomy or mentions the operation only incidentally. The 
literature of post-tonsillectomy poliomyelitis is also large, but 
a selective review permits a record and evaluation of contri¬ 
butions that may throw some light upon this problem. 

In addition to such a selective review, this presentation has 
another purpose; to put on record the tonsillectomy-poliomye¬ 
litis statistics for the period 1949-1953 in a community in the 
Southwestern part of the United States. The justification for 
the analysis is that only by the accumulation of data in ade¬ 
quate numbers from all parts of the country for periods of 
several years can this problem be resolved within the limits of 
our present knowledge. 

It seems fair to say that the numerous general articles on 
post-tonsillectomy poliomyelitis represent no real contribution 
to the subject. For the most part, they amount to little more 
than expressions of the writers’ opinions, secured from the 
data of other observers, or sometimes, from the unsubstan¬ 
tiated opinions of other writers. These articles contain no 
statistical evidence to support the points of view advanced, 
and for the most part, there is little evidence of the authors’ 
clinical experience. They have been carefully reviewed in the 
preparation of this thesis, but for the most paid they are 
neither recorded in the list of references nor commented upon 
further. The reviews of the subject which have appeared at 
intervals in the literature, such as Singleton’s 2 ’ 3 excellent 
analyses, are also omitted, since any material of value in them 
is utilized in the course of the presentation. 

III. EXPERIMENTAL STUDIES. 

It is now generally agreed that experimental poliomyelitis 
in the monkey differs sufficiently from the natural disease in 
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the human subject to make it necessary to be cautious in draw¬ 
ing firm conclusions from experimental studies; 4 nonetheless, 
certain experimental observations which are pertinent to the 
subject of post-tonsillectomy poliomyelitis should be briefly 
mentioned : 

Nasopharyngeal Transmission of Poliomyelitis. 

In 1910, Flexner and Lewis 5 inoculated the brains of mon¬ 
keys with preparations of the nasopharyngeal mucosa of in¬ 
fected monkeys. No stool studies were made. The injected 
monkeys promptly developed the typical paralytic type of po¬ 
liomyelitis, thus proving that the mucous membrane of the 
nasopharynx of the infected animals contained the virus of the 
disease. These animals were sacrificed, and a second set of 
monkeys was injected with preparations of their spinal fluids 
and brains. The virus was recovered in the nasopharyngeal 
mucosa of the injected animals. These observations permitted 
the conclusion that the virus of poliomyelitis may travel from 
the nasal mucosa to the brain and spinal fluid, or in the re¬ 
verse direction. 

In 1911, Landsteiner, Levaditi and Danulesco 0 were able to 
produce poliomyelitis by submucosal injection of the virus into 
the tonsillar area. The following year Levaditi and Danulesco 7 
failed to produce the disease merely by rubbing or painting 
the tonsillar area with the virus, though application of the 
same preparation to the nasal mucosa produced typical dis¬ 
ease. As Aycock 4 observed, neither set of experiments proves 
very much, since “monkeys develop poliomyelitis with greater 
or less frequency resulting from numerous routes of inocula¬ 
tion." 

In 1912, Flexner and Clark 4 swabbed the nasal mucosa of a 
healthy monkey with a preparation of ground spinal cord se¬ 
cured from a recently paralyzed monkey. The treated animal 
was sacrificed at the end of 48 hours and suspensions of the 
olfactory lobes, the medulla, and various segments of the cord 
were injected into the brain and peritoneal cavity of three 
other monkeys. The animal injected with a suspension of the 
olfactory lobes died with paralytic poliomyelitis on the twelfth 
day. The other animals remained well. This experiment ap- 
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parently showed that the virus of poliomyelitis ascends by a 
direct lymphatic path from the nasal mucosa to the olfactory 
lobe before it reaches the medulla and cord, and that infection 
does not occur by way of the blood stream. 

In 1938, Sabin 0 reported a series of experiments on monkeys 
which may be briefly summarized as follows: 

1 . When preparations of the virus were applied to wounds 
created in the oropharynx by tonsillectomy, the monkeys re¬ 
mained well, whether the application was by swabbing, spray¬ 
ing, or nasal instillation. 

2 . When the virus was injected subcutaneously, intrader- 
mally or superficially into the post-tonsillectomy fossa, ani¬ 
mals injected with preparations of low potency remained well. 
When larger quantities of a more potent preparation were in¬ 
jected, about a third developed the disease. 

3 . In this experiment, an attempt was made to re-create the 
conditions presumably present when the throat harbors the 
virus of poliomyelitis before tonsillectomy. Tonsillectomy was 
performed immediately after the tonsillar area had been in¬ 
jected with a preparation of the virus, in an endeavor to de¬ 
termine whether exposure of the cut nerve endings or cutting 
through tissue which contained the virus would stimulate the 
development of the disease. Only the animals in which the 
injection had been made deep to the bone developed poliomye¬ 
litis. The othei’s remained well. 

4. When the tonsillar area was injected before operation, as 
in the preceding experiment, and the fossa was also swabbed 
with virus immediately after the tonsillectomy, about a thii’d 
of the animals succumbed to the disease. 

These expei’iments showed several things: 

1 . In the monkey, the animal which most nearly resembles 
the human subject, the olfactory mucosa is the only known 
peripheral tissue which pi’ovides a poi’tal of entiy to the cen- 
ti'al nervous system by mei'e transitory contact with the virus 
of poliomyelitis. 

2 . Mere transitory contact between the virus and the normal 
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or injured pharynx or tonsils is not sufficient to produce the 
disease. 

8. Poliomyelitis apparently develops after tonsillectomy 
when the virus is already present at operation, rather than as 
the result of contamination after operation. These observa¬ 
tions support the concept that bulbar poliomyelitis which fol¬ 
lows tonsillectomy within a period corresponding to the incu¬ 
bation period of the disease is preexistent. They do not sup¬ 
port the concept that the disease is the result of postoperative 
infection. 

Sabin’s 10 later observations on olfactory bulbs from patients 
with poliomyelitis, including studies of serial sections, failed 
to reveal the specific lesions which one might expect to find if 
the route of infection had been via the olfactory pathway. Pre¬ 
vious investigators had considered the nasopharyngeal route 
the most probable natural porta] of entry; more recent observ¬ 
ers had considered only the olfactory mucosa of the naso¬ 
pharynx as the route of infection. In Sabin’s opinion, the ton- 
sillopharyngeal route could not be regarded as the natural 
route. In fact, as he said, no direct data were available to show 
how tire virus of poliomyelitis enters the central nervous sys¬ 
tem from the olfactory area or from anywhere else in the hu¬ 
man body. 

In 1939, using macacus cynomolgus monkeys, Burnet, Jack- 
son and Robertson 11 produced the disease in seven of 19 ani¬ 
mals by swabbing the tonsillopharyngeal region with poliomye¬ 
litis virus. 

In 1942, Toomey and Krill, 15 after performing tonsillectomy 
on six macacus rhesus monkeys, kept the area between the 
cupped pillars flooded for five days with a 10 per cent suspen¬ 
sion of poliomyelitis virus. As in Sabin’s similar studies, the 
animals remained well, apparently because the contamination 
was entirely postoperative, was only superficial, and was ac¬ 
complished with preparations of low potency. 

In 1951, Faber, McNaught, Silverberg and Dong 15 conducted 
a series of experiments on cynomolgus monkeys. All the ani¬ 
mals were prepared by division of the olfactory tracts, to pie- 
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elude entry of the infection through the olfactory nerves. The 
results were as follows: 

1. The tonsils were enucleated immediately after applica¬ 
tion of the virus to the pharynx. Paralysis ensued in four ani¬ 
mals within seven to 10 days; in one instance it was limited 
to the bulbar and in three to the cervical innervations. 

2. Tonsillectomy was performed three days after the virus 
had been injected into the thalamus. In this group of animals 
paralysis ensued five days after inoculation and two days or 
slightly less after tonsillectomy. The entire cord as well as 
the bulbar center was involved. The rapidity with which polio¬ 
myelitis developed in this experiment suggested to Faber and 
his associates that the physical stress of operation greatly en¬ 
hanced the speed and severity, and to some extent the localiza¬ 
tion, of the infectious process. They believed that the results 
could be attributed to the introduction of the infection into 
the divided nerves before the endings could be covered or 
sealed off by blood. In an earlier publication, this group had 
not regarded the presence of “bare" nerve endings as essential 
to penetration of the virus. 14 

3. In this experiment the virus was applied to the pharynx, 
as in the first experiment; but, before tonsillectomy was per¬ 
formed, the area was swabbed with a 2 per cent solution of 
tincture of iodine. The iodine application was made 30 sec¬ 
onds after the application of the virus and 60 seconds before 
tonsillectomy. All six animals remained well. This method 
does not seem to have been tested in human subjects, nor is 
there any record of laboratory studies to determine whether 
tincture of iodine in this concentration will destroy the virus 
of poliomyelitis. 

U. Control animals were treated simply by swabbing the 
surfaces of the mouth and pharynx with the virus; tonsillec¬ 
tomy was not performed. Five of the seven developed polio¬ 
myelitis, in one instance of the bulbar type. 

In 1946, Faber and Silverberg 15 had made a study of eight 
autopsied cases of poliomyelitis to determine the possible por¬ 
tals of entry of the virus. Their theory was that the primary 
invasion occurs through nerve fibers with peripheral endings 
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on mucous surfaces, the virus being conveyed in a central 
direction to the regional ganglia and thence to the central nerv¬ 
ous system. Although they believed that entry could be ef¬ 
fected via the mucosa of the nose, pharynx, trachea, esophagus, 
intestine and bronchus, they regarded the pharynx as a par¬ 
ticularly favorable site, though their reasons for this point of 
view are not particularly convincing. 

Neutralizing Properties of the Nasopharyngeal Mucosa. 

In 1917, Amoss and Taylor, 10 in a series of 56 experiments, 
showed that washings of the nasal and pharyngeal mucosa ap¬ 
parently possess definite power to inactivate or neutralize the 
active virus of poliomyelitis. The ability varied fi-om pei-son to 
pei-son, and inflammatory conditions of the upper air passages 
tended to destroy or diminish it. In the opinion of these ob- 
sei'vers, their results explained why the olfactory bulb and 
nerve, along with their centers, are so seldom involved at 
autopsy in poliomyelitis. 

In 1935, Lennette and Hudson,” after sectioning the olfac- 
tory tract of five monkeys, spi'ayed the nasal cavity with a 
preparation of virus. All the animals remained well. When 
the same experiment was carried out on nine intact monkeys, 
all died of poliomyelitis. The five sectioned monkeys also re¬ 
mained well after intravenous injections of 10 cc. of 10 per 
cent preparations of the virus. When the same experiment 
was canned out on five intact monkeys, four died. Lennette 
and Hudson concluded fi-om these studies that virus is excreted 
from the blood stream onto the nasal mucosa, whence it entei's 
the endings of the olfactory nei-ve and then migrates to the 
central nervous system. 

In 1939, experimental studies by Burnet, Lush and Jackson” 
demonstx-ated only slight “virucidal” activity against the virus 
of poliomyelitis in the nasal secretions. The finding, however, 
was thought to be significant, and to offer a possible explana¬ 
tion for the infi'equent changes found at autopsy in the olfac- 
toi'y nei-ve and its centei-s. 

In 1941, Allen and Clark, 19 wox-king along the same line, 
studied the ability of soluble components of the olfactory mu- 
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cosa to neutralfze the virus of poliomyelitis. Consistently posi¬ 
tive results were not obtained. 

IV. STATISTICAL STUDIES. 

In 1942, after a review of the literature and a personal sur¬ 
vey of his own, which will be commented on later, Seydell 20 
remarked that it was impossible to draw any definite conclu¬ 
sions relative to the relationship of tonsillectomy and poliomye¬ 
litis from his own survey or from the literature. Much the 
same situation, as has already been intimated, still prevails. 

On the surface, it might seem that nothing would be simpler 
than to construct a table which would show, for each report 
in the literature, such essential data as 1. the number of cases 
of poliomyelitis in the series; 2. the number of tonsillectomies 
performed over the same period; 3. the period covered by the 
study; 4- the number of cases of poliomyelitis which followed 
tonsillectomy; 5. the number of cases of the bulbar variety of 
disease in the total series; and 6. the number of post-tonsillec¬ 
tomy bulbar cases. The construction of a table that is complete 
in all these data is an impossible task. The table which at¬ 
tempts to present them (see Table I) has been permitted to 
stand, because it conserves space and avoids repetition. Actu¬ 
ally, aside from the blanks which indicate data not stated, or 
so stated that they are not useful for tabular purposes, the 
presentation is misleading in a number of respects: 

1. Only a very few of the reports contained the essential 
data just outlined. Reports that contained them all were ex¬ 
ceptional. 

2. In many instances complete data were lacking as to the 
tonsil status of a considerable number of patients, and some¬ 
times of most patients. This information would seem essential 
to any discussion of the subject. 

3. In only six of the 19 recorded series (see Table II) was 
there any attempt to supply the number of tonsillectomies per¬ 
formed over the period in which the cases of poliomyelitis oc¬ 
curred. 

4. In many instances the studies were limited to special age 
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groups, or to certain months of the year, the ages and months 
varying from report to report. The individual author has, of 
course, the right to set up the framework of his own study, 
but individual vagaries make cumulative studies practically 
impossible. 

5. Some series include all patients who developed poliomye¬ 
litis after removal of their tonsils, regardless of the time in¬ 
terval. Other series give the information only for tonsillec¬ 
tomies performed one or two months before the poliomyelitis 
developed. 

6. As has been suggested, the diagnosis is probably ques¬ 
tionable in at least some of the cases of poliomyelitis, as well 
as the post-tonsillectomy cases. Only the report by Siegel and 
his group 21 specifies methods of confirmation of the diagnosis 
in the post-tonsillectomy cases. 

7. In a sense, much of the material studied is weighted for 
the reason that it is derived entirely from hospital cases. As 
a number of observers have pointed out, hospital facilities are 
overcrowded during epidemic years, and only patients with 
the most severe types of disease are admitted. This fact un¬ 
doubtedly explains the abnormally high incidence of bulbar 
poliomyelitis in certain series. 

8. The data in the tonsillectomy table (see Table II) are 
more accurate and certainly constitute a fairer presentation 
of the tonsillectomy-poliomyelitis sequence than the data in 
Table I. Table II, however, also suffers from certain defects. 
The first is that some of the material was collected by ques¬ 
tionnaire. The returns were surprisingly good, but since the 
diagnosis, in effect, rests upon the patient’s accuracy, this is 
still not the best way to secure an overall picture. The second 
defect is that tonsillectomies done in private offices ai’e not 
included in recorded series. At first glance, this might seem 
a trivial omission. Frequently it is not. It was surprising to 
find that 23 of the post-tonsillectomy cases collected by Siegel 
and his group 31 ’ 11 in New York City followed operations done 
in private offices. These cases are necessarily omitted in de¬ 
tailed analyses. Finally, because the data produced were ob¬ 
viously incomplete, some of the tonsillectomy series are esti- 
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mates, made by competent statisticians, for the most part, 
but nonetheless estimates. 

9. None of these data makes allowances, and for practical 
reasons cannot, for variations in the virulence of the poliomye¬ 
litis virus from year to year and from locality to locality. They 
also make no allowances for host resistance. 

What all of this adds up to, to put it quite bluntly, is that as 
matters now stand, we have very little reliable information 
concerning the possible relationship of tonsillectomy and polio¬ 
myelitis. The comment, in fact, seems perfectly fair that many 
reports amount to little more than "speculative playing with 
numbers." 


V. COMMENTS ON RECORDED SERIES. 

Sheppard, 41 in 1910, was the first to call attention to the oc¬ 
currence of poliomyelitis after tonsillectomy. Thirty-one years 
later, in 1941, the simultaneous occurrence of five cases in 
siblings submitted to tonsillectomy on the same day 43 ’ 44 fo¬ 
cussed the attention of both profession and public on the pos¬ 
sible relationship of operation and disease. 

Sheppard’s report was an epidemiologic study of 200 cases 
of poliomyelitis in Springfield, Mass. In two cases tonsillec¬ 
tomy had preceded the illness. In one case the operation had 
apparently been performed at the onset of the infection; in the 
other, bulbar poliomyelitis followed tonsillectomy within the 
accepted incubation period. 

Aycock 4 considers it interesting that Sheppard "intuitively” 
singled out tonsillectomy as a possible etiologic factor in polio¬ 
myelitis. His (Sheppard's) reasoning was that tonsil and ade¬ 
noid tissue might offer resistance to microbic invasion. If so, 
he said, “it might seem on a priori grounds injudicious to re¬ 
move an inflamed tonsil, especially in the presence of an acute 
epidemic infection characterized in many instances by involve¬ 
ment of the upper respiratory passage.” Be this as it may, 
two instances of poliomyelitis in 700 tonsillectomies does not 
seem highly significant. 

In the so-called “K” episode, as already mentioned, five chil- 
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dren living in Akron contracted poliomyelitis after tonsillec¬ 
tomies performed on the same day, and three of the five died. 
The sixth and youngest child, who was not operated on, did 
not contract the disease, and the parents also remained well. 

Although the details of the epidemiologic study by Francis 
and his associates 14 are too numerous to be repeated here; the 
important fact is that all of these children had contacts with 
young relatives who had positive stools, and that there was 
also contact with a relative who later apparently had a mild 
case of poliomyelitis. In the preliminary report of this epi¬ 
sode, immediately after it occurred, Krill and Toomey 43 drew 
no conclusions as to the cause of the illnesses. Francis and his 
associates, 14 in their epidemiologic study the following year, 
stated that the operations had precipitated the attacks. 

One of the most remarkable features of this episode is that 
Akron in 1941 had been singularly free from poliomyelitis. 
There had been only two cases in the city preceding the expe¬ 
rience of the “K” family, and the “K” children had had no 
contact with these patients. Only six other cases occurred after 
the “K” episode. The four oldest children underwent teeth 
extractions in addition to adenotonsillectomy; in the reports of 
the experience no special attention is paid to the additional 
stress and strain which these procedures undoubtedly caused. 
It is particularly regrettable that background information on 
the number of tonsillectomies performed in Akron in the sum¬ 
mer of 1941 was not supplied in any of the reports. Inci¬ 
dentally, as this thesis is being completed, newspapers and ra¬ 
dios are carrying reports of a family in the Middle West in 
which eight of the 10 children are ill with poliomyelitis; antece¬ 
dent tonsillectomy is not mentioned in any of the news items. 

The essential data in Tables I and II are self-evident and 
need no special comment. It should be pointed out, however, 
that the percentage of tonsillectomized cases varies from series 
to series, depending upon several considerations: 

1. The age of the patient included in the series. This is par¬ 
ticularly true of the earlier reports, which were made when 
tonsillectomy was a far mox - e frequent operation than it is now. 

2. The period of the year included in the survey. In some 
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series, the data are limited to the epidemic months. This makes 
a difference in the later reports, since in a number of hospitals, 
by agreement or direction, elective surgery was almost en¬ 
tirely discontinued at these times. 

3. The number of cases of poliomyelitis which had to be ex¬ 
cluded from the analysis because the tonsil status was not 
known. In some instances this necessity reduced the original 
statistics by a third or more. 

The reported incidence for tonsillectomy varies rather 
widely. Miller 30 found it to be 1:135 of the Los Angeles popu¬ 
lation in the two-to-nine-year-old group. Kinney 40 found it 
1:113 in a county in Ohio. Lederer and Grossman 45 mention 
a ratio of 1:75 for the total population of the county. Roberts 30 
uses a figure of 2,000,000 tonsillectomies annually in the United 
States. Top and Vaughan 35 remark that the incidence of the 
operation varies with the social and economic status of the 
population surveyed. 

Miller’s 3 " cumulative survey of poliomyelitis after tonsillec¬ 
tomy for the years 1949, 1950 and 1951 in Los Angeles and 
Los Angeles County illustrates a dispassionate, scientific ap¬ 
proach to the whole problem. For this three-year period he re¬ 
ported 3,601 cases of poliomyelitis in an area population of 
about 4,000,000 persons. Twenty followed tonsillectomy (see 
Table I). 

In 1949 the ratio of poliomyelitis to the two-to-eight-year- 
old population was 1:1,352. In 1950 the ratio was 1:1,275, 
and in 1951 it was 1:999. In 1949, the estimated number of 
tonsil operations in this age group was 14,812; the expected 
cases of poliomyelitis after tonsillectomy 10.9 and the actual 
number 10. In 1950, the figures were, respectively, 14,586, 
11.5 and eight. In 1951 the figures were, respectively, 14,544, 
11.5 and 10. In short, the actual and expected incidences are 
practically the same. Curiously, there were fewer post-tonsil¬ 
lectomy cases in the months when poliomyelitis was most fre¬ 
quent than there were in the remainder of the year. 

Miller’ 0 also studied the tonsillectomy status of 675 patients 
with poliomyelitis in Los Angeles County (see Table II). His 
figures for tonsillectomy, 30 per cent, are in general agreement 
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with those of other writers, who set the incidence of tonsillec¬ 
tomy in youth at about a third. The rate of poliomyelitis after 
tonsillectomy thus seems to follow the rate of tonsillectomy in 
the general population. Bulbar poliomyelitis, however, ap¬ 
peared more often and was likely to be more severe in recently 
tonsillectomized patients. 

Tonsillectomy Studies. 

The first serious attempt to determine the incidence of polio¬ 
myelitis after tonsillectomy, instead of merely stating the num¬ 
ber of tonsillectomized patients in series of cases of poliomye¬ 
litis, was made by Page/' 8 in 1944, from the Manhattan Eye, 
Ear and Throat Hospital (see Table II). In 8,915 replies (out 
of 27,849 patients circularized, which is a very good response), 
he found that there had been only one instance of “infantile 
paralysis” within a month after tonsillectomy. Page’s investi¬ 
gation covered the years 1937, 1939 and 1941, in all of which 
poliomyelitis was prevalent. 

In 1951 Siegel and his associates” carried out a similar in¬ 
vestigation in the same hospital for the period 1944-1949. In 
the 6,524 replies which they received to their questionnaire 
they found that 30 cases of poliomyelitis, 17 of the bulbar type, 
had occurred within a month after operation. 

Roberts, 30 in 1946, arrived at the relative incidence of post¬ 
tonsillectomy poliomyelitis by a series of calculations. If, he 
said, government records could be accepted, that 2,000,000 ton¬ 
sillectomies are done annually, then 70,000,000 would have 
been done between 1910, when the relationship was first ob¬ 
served, and 1945. A review of the literature up to 1943 re¬ 
vealed 274 cases of post-tonsillectomy poliomyelitis, a ratio of 
one to each 255,474 operations. Since no case of post-tonsillec¬ 
tomy poliomyelitis had been reported over 18 years of age, the 
tonsillectomy figure should be reduced to 52,500,000, which 
would be a ratio of 1:191,605. On the assumption that 53 per 
cent of all tonsillectomies are done in the July-October period, 
the figures are further reduced to 27,825,000 and the ratio to 
1:101,551. Since the average incidence of poliomyelitis in the 
general population, according to figures supplied by the Bridge¬ 
port Board of Health, is 1:3.250, the incidence in the general 
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decision for or against operation should be upon the basis of 
the indications in the individual case. 

Toomey and Krill, 40 who reported a combined series of 430 
cases, from Akron and Cleveland, concluded that more patients 
contracted bulbar poliomyelitis after tonsillectomy than could 
be explained by mere chance or random sampling. From the 
standpoint of the relationship of the mortality to the tonsil 
status, it seemed to make little difference whether the tonsils 
were in or out; in fact, if mortality were the only criterion, it 
would seem that death was less apt to occur in previously ton- 
sillectomized patients. 

Siegel and his associates, 21 >‘ l by statistical methods, deter¬ 
mined that the risk of contracting poliomyelitis was signifi¬ 
cantly greater than the expected risk within a month after op¬ 
eration, but observed no increase in the incidence of bulbar 
paralysis after six months had passed. On the other hand, 
differences in the numbers of observed and expected cases were 
often not great enough to rule out sampling variations, while 
in other instances the figures were at the borderline of statis¬ 
tical significance. This group considered children up to nine 
years of age more vulnerable to poliomyelitis when they were 
tonsillectomized in the spring, especially in June, and regarded 
January, February and March as the safest period of electiv' 
surgery in New York. 

Langworthy, jr while he would naturally be unwilling to oper¬ 
ate in the midst of an epidemic of poliomyelitis, who provided 
no independent statistical data, took rather violent exception 
to the assumption of a tonsillectomy-poliomyelitis relationship. 
He saw no justification for postponing tonsillectomy when it 
was needed because a few cases of poliomyelitis existed in the 
community. He mentioned the harm that delay might do to 
children with bad tonsils, malnutrition, repeated aural and 
upper respiratory infections, and infections of the cervical 
glands. 

Wesselhoeft,' 18 who also provided no supporting data, had 
originally refused to perform tonsillectomy during the Summer 
months. By 1948 he had changed his mind and felt that in 
the New Hngland states the ideal time for the operation was 
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immediately after the close of school. He would continue to 
operate through the Summer if no cases were reported from 
the community and there was no known possibility of expos¬ 
ure from the outside. He justified his stand, in part, by other 
dangers, such as upper respiratory infections, when the opera¬ 
tion was performed during the Winter. 

Miller, 30 whose sound statistical surveys have been quoted 
at considerable length, concluded that during the years of his 
study the actual number of cases and the expected number 
were so close to each other that the differences were of no sig¬ 
nificance and tonsillectomy could be assumed to have played 
no part in the development of the disease during the years in 
question. In his survey of the 1949 material Miller mentioned 
that twice as many children had undergone tooth extraction 
as tonsillectomy. He felt that there was nothing in the figures 
to indicate that tonsillectomy need be discontinued unless one 
happened to believe that its performance any number of 
months before the onset of the infection could be a factor in 
its development. 

Cunning, 3J ' S0 whose yearly surveys in 1947, 1948 and 1949 
were conducted with great care, and were as nearly nation¬ 
wide as he could make them, did not feel that his collected data 
justified a statement of a causal relationship between polio¬ 
myelitis and tonsillectomy. He realized that he was in dis¬ 
agreement with many of his associates when he took this posi¬ 
tion. In his own opinion, acceptance of a predisposition to the 
disaese after tonsillectomy was based in part on experimental 
evidence and in part on limited clinical evidence and surveys. 
He did not think that tonsillectomy should be postponed in¬ 
definitely merely because poliomyelitis is prevalent in the Sum¬ 
mer months, though as a matter of common sense, elective 
sm'gery should be discontinued promptly if there is a rise in 
the incidence. Unless conclusive evidence is forthcoming as to 
the relationship, the otolaryngologist should decide whether 
hardship to the patient by delay and postponment is greater 
than the still undetermined risk of increasing his susceptibility 
to poliomyelitis by performing a tonsillectomy. This is a rea¬ 
sonable and sound position, based on a wide clinical experience 
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and supported by ample statistical data, personally collected 
and surveyed. 

VII. CONCEPTS OP THE TONSILLECTOMY-POLIOMYELITIS 
RELATIONSHIP. 

In 1917, on the basis of his own experience and research, 
Seydell 10 took the position that the tonsils were a harbor of 
infection in poliomyelitis. Like Rosenow, he believed that ton¬ 
sillectomy in the course of the disease was helpful. In this 
same communication Seydell cited the studies of Vaughan, 
Vaughan and Palmer: 50 During the 1916 epidemic in New 
York, a large number of the children affected had hypei’tro- 
phied tonsils, or adenoids, or both. The disease was uncommon 
when the tonsils had been removed. After the epidemic, in 
which 8,928 cases occurred, an investigation in the public 
schools showed that not a single case had occurred in 1,404 
tonsillectomized children, though in 18 instances there has 
been cases in the same family, and in 93 cases in the same 
house. The concept of a possible protective effect of tonsillec¬ 
tomy has, of course, long since been discarded. 

Since the virus of poliomyelitis travels along the nerves, 
and since it may have an obligate affinity for the gray fibers 
of either medullated or unmedullated nerves, it may be that 
when the axis is exposed during tonsillectomy, the virus is 
more easily absorbed. 40 In the healing process, new vascular 
networks are laid down, accompanied by the deposition of new 
unmedullated fibers, which readily absorb the virus. On the 
other hand, most pathologists believe that by the end of 24 
hours after tonsillectomy, a local tissue reaction has devel¬ 
oped which would prevent the invasion of most pathogenic 
oi'ganisms. 

To Seydell 20 it seems more unlikely that the virus can pene¬ 
trate the scar tissue which develops in the tonsillar fossa after 
tonsillectomy than that it can invade the loose lymphatic tissue 
of the tonsil and its lymph and blood vessels. 

Aycock 4 discussed the possible relationship of poliomyelitis 
and tonsillectomy from the standpoint of what he calls autarce- 
sis, that is, resistance to the host, independent of immunity 
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from exposure to the virus. He believes that the selectivity of 
the development of bulbar poliomyelitis after tonsillectomy is 
best explained in this manner, on the assumption that some 
added circumstance plays a part in determining whether clini¬ 
cal or subclinical disease will follow exposure to the virus. This 
selectivity, and the relatively more frequent occurrence of 
bulbar disease in tonsillectomized persons, in his opinion, com¬ 
prise a demonstration that the nasopharyngeal mucosa may 
be the locus of at least one added circumstance that determines 
the outcome of exposure. His conclusion is that since tonsillec¬ 
tomy is practically always elective as to time, changing the 
season when it is done so that it will not coincide with the sea¬ 
son of poliomyelitis prevalence, could eliminate many cases of 
a highly fatal form of the disease. 

McCormick 51 postulated a possible relationship between the 
basic hypertrophy of tonsils, adenoids and other lymphatic 
structures often present before tonsillectomy and the rather 
general lymphatic hypertrophy frequently present in polio¬ 
myelitis. He linked up this observation with the lymphatic 
hypertrophy frequently found in nutritional deficiency, espe¬ 
cially vitamin-B deficiency. In the 1937 epidemic in Toronto 
it was found that among persons on relief, who had a low vita¬ 
min-B intake, there were four times as many cases of polio¬ 
myelitis as in the rest of the population. 

McCormick also mentions other possible factors, aside from 
a direct tonsillectomy-poliomyelitis relationship, including the 
shock of the operative procedure, and the anoxia produced by 
anesthesia and the barbiturates often used in preoperative 
preparation. He marshals considerable evidence for this the¬ 
ory, including the fact that brain tissue deficient in vitamin-B 
absorbs oxygen more slowly than normal brain tissue, and the 
further fact, demonstrated by Van Liere, that severe cerebral 
anoxia can produce an ascending type of paralysis, with even¬ 
tually, bulbar and cerebral involvement. McCormick’s conclu¬ 
sion is that neuromuscular anoxia, associated with either a 
deficient nutritional status, or surgical anesthesia, or both, 
may supply the missing link in the etiologic relationship be¬ 
tween tonsillectomy and poliomyelitis. In his opinion, the as¬ 
sociation may be much closer than ordinary contact. 
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Several observers, notably Top and Vaughan, 25 - 37 believe that 
factors other than the tonsillectomy, with its surgical wound, 
may play some part in the development of poliomyelitis after 
operation. They mention stress and strain, trauma, physical 
activity, the body type, endocrine changes, dietary deficiencies, 
pregnancy, and preceding disease. Cunning 30 argues along 
much the same line. He assumes that in the large number of 
persons who harbor the virus of poliomyelitis with few, if any, 
clinical manifestations, there is some unknown factor or phe¬ 
nomenon which maintains an equilibrium between the host and 
the virus, so that clinical disease does not develop. He further 
assumes that any disturbance which upsets this equilibrium 
may so accelerate the action of the virus as to provoke clinical 
disease. If tonsillectomy is regarded as such an activating fac¬ 
tor, then one must also take into account the attendant surgi¬ 
cal shock and the effects of anesthesia, both of which are pres¬ 
ent in all surgery, regardless of the nature or the site. Since 
tonsillectomy is the procedure most often performed upon chil¬ 
dren of the age group most susceptible to poliomyelitis, the 
emphasis has been put upon it rather than upon the surgical 
shock and anesthesia associated with all operations. In other- 
words, if tonsillectomy has any influence in the development 
of poliomyelitis, it is probably by lowering the resistance of 
the body rather than by the existence of a surgical wound in 
a particular location. 

VIII. SURVEY OF THE TONSILLECTOMY-POLIOMYELITIS SEQUENCE 
IN A SOUTHWESTERN COMMUNITY. 

Materials and Methods. 

This survey was conducted in a community in the Southwest 
part of the United States in which poliomyelitis has been epi¬ 
demic in several recent years, but in which no previous survey 
has been conducted to determine the possible relationship be¬ 
tween the disease and previous tonsillectomy. 

This community, which has a population of approximately 
65,000, is located in a district of 260,000 persons. Medical 
practice comes from a large adjacent portion of this total area, 
and physicians in the whole district refer many of their dif¬ 
ficult cases to the community. 
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The data were derived from two sources: the lecord libraries 
of the two local hospitals which treat poliomyelitis and, when 
the information contained in the records was not complete, 
from personal letters to the patients or their parents. 

These letters explained that the objective of the study was 
a determination of the possible relationship between tonsillec¬ 
tomy and poliomyelitis. They requested that the writer be in¬ 
formed, on an enclosed card, whether the tonsils had been re¬ 
moved before the developmeent of the disease, a simply worded 
mquny which needed only a yes or no answer. The investiga¬ 
tion thus avoided the pitfall inherent in inquiries which con¬ 
cern the development of poliomyelitis after operation. In cases 
which had ended fatally a carefully worded paragraph replaced 
the inquiry used otherwise. 

The investigation covered the five-year period, 1949-1953, 
inclusive, and thus included both epidemic and non-epidemic 
years. 

Essential Data. 

The essential data in this investigation (see Table III) are 
as follows: 


TABLE III 


Distribution of 888 Cases of Poliomyelitis According to Tonsil Status 
in Community in Southwest United States 1949 1953 * 





Total 

Cases 

Tonsils 
In Situ 

Tonsils 

Removed 

Status 

Unknown 

Total Cases 


_ 

888 

534 

254 

100 

Spinal . - 



767 

468 

211 

88 

Bulbar 


- 

121 

66 

43 

12 

Deaths 



11 

4 

4 

3 

Spinal _ . 


_ 

2 

1 


1 

Bulbar 

_ 


9 

3 

4 

2 


* During this same period, 2,813 tonsillectomies were performed tn this 
community 


In all, 888 cases of poliomyelitis were treated in the two 
hospitals in this community during the period 1949-1953. In 
100 cases information as to the tonsil status could not be se¬ 
cured, and the analysis, therefore, chiefly concerns 788 cases, 
the essential facts of which are as follows: 
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In these 788 cases, 534 patients, 67.7 per cent, had then- 
tonsils in situ when they contracted the disease. 

Two hundred fifty-four, 32.3 per cent, had had their tonsils 
removed at some time in the past. 

No patients in the series had undergone tonsillectomy within 
a month of their illnesses. 

In 121 of the entire series of 888 cases the poliomyelitis was 
of the bulbar type. In 12 of the 121 cases no information could 
be secured as to the tonsil status of the patients. 

In the remaining 109 cases of bulbar poliomyelitis, the 
tonsils had not been removed in 66, 60 per cent, and had been 
removed in 43, 40 per cent. 

There were 11 deaths in the total series, four in patients 
whose tonsils had not been removed, four in patients who had 
undergone tonsillectomy, and three in patients whose status 
was unknown. This is an unusually low case fatality rate. 

No patient in the series contracted poliomyelitis within a 
month of tonsillectomy. One patient, five years of age, became 
ill six weeks after the removal of his tonsils (1949), and an¬ 
other, nine years of age, six months after tonsillectomy (1950). 
Both patients had the spinal type of disease, and both recov¬ 
ered completely. 

There were no instances of bulbar poliomyelitis within a 
six-month period after tonsillectomy. 

During this same five-year period, 2,813 tonsillectomies were 
performed in the two hospitals surveyed. In only two in¬ 
stances, as just noted, did poliomyelitis develop within a six- 
month period after the operation, and in no instance, also as 
just noted, did the bulbar type of poliomyelitis occur within 
this postoperative period. 

Yearly and Seasonal Distribution of Poliomyelitis. 

The five-year seasonal distribution of the 888 cases of polio¬ 
myelitis surveyed in this study (see Fig. 1) is typical of the 
seasonal prevalence of the disease in this part of the United 
States. It is most frequent from May through September, but 
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a scattering of cases occurs through the remainder of the year. 
This figure (see Fig. 1) also shows the yearly and monthly dis¬ 
tribution of the 2,813 tonsil operations performed over the 
same five-year period. It will be noted that more tonsil opera¬ 
tions are done in this community in April, May and June than 
at any other period of the year. The explanation of the smaller 



Fig" 1 Seasonal distribution of 7S8 cases of poliomyelitis and 2.S13 
adenotonsillectomies in a community in the southwest United States 
1949-1953. 

number of cases performed in July is the rather general prac¬ 
tice, on the part of both profession and patients, of taking va¬ 
cations during this month. The decrease is not due to discon¬ 
tinuance of tonsil operations in July. Even during the epidemic 
years of 1949 and 1950, particularly in 1950, throat surgery 
continued to be performed. 

Age Incidence. 

The age incidence in these 888 cases of poliomyelitis (see 
Fig. 2) shows nothing unusual, and is in corresDondence with 
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observations from other parts of the country. Poliomyelith 
is pre-eminently a disease of youth, and is most frequent ir 
the five-to-10-year period, as this figui’e shows. Both cases oi 
poliomyelitis after tonsillectomy occurred within this age 
group, but the number is too small to be worth showing graphi¬ 
cally. 

Hospital Incidence. 

The distribution of all poliomyelitis cases in which the tonsil 
and adenoid status was known is shown separately for the twc 
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Pig. 2. Age Incidence in 78S cases of poliomyelitis in a community in 
the southwest United States 13J9-1053. 



hospitals surveyed (see Table IV) chiefly as an illustration of 
how misleading conclusions based on small groups of figures 
can be. Only 92 of the 788 patients were treated in hospital 
“A”. When this small group of cases is broken down by year 
and type of disease, the statistics are totally insignificant and 
some of the proportions are out of line. In this hospital, for 
instance, 38 per cent of the patients had had tonsillectomies 
sometime in the past. In hospital “B” the proportion was 31.4 
per cent, and for the whole series it was 32.3 per cent. In hos- 


Distribution by Hospital, Year, and Type of Disease in 788 Cases of 
Poliomyelitis with Known Tonsil Status 
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pital “A,” 13 of 35 patients without tonsils contracted bulbar 
poliomyelitis, 37 per cent, well over twice the estimated na¬ 
tional average of 15 per cent, but readily explained by chance 
in so small a group of cases. In hospital “B”, 30 of 219 pa¬ 
tients without tonsils had bulbar poliomyelitis, 13.6 per cent, 
and the proportion for the total series was 17 per cent, well 
within the general average in hospital “B”, and very close to 
it for the whole series. Entirely erroneous conclusions might 
be arrived at if only the figures for hospital “A” were used. 
The larger figures for hospital “B” and for the combined hos¬ 
pitals show again that there is no relationship between tonsil¬ 
lectomy and poliomyelitis per se, nor, in this series in this part 
of the United States, for the period 1949-1953, any elearcut 
relationship between tonsillectomy and the bulbar form of the 
disease. 

Why the incidence of bulbar disease should be higher in non¬ 
epidemic years, such as 1951 and 1953, than in epidemic years 
is not clear. The most obvious explanations are that only small 
groups of cases are involved, and that the infecting virus in 
those years may have been of unusual virulence. 

Comment. 

There is really nothing more to be said about this series of 
cases. It would be possible to present the figures from other 
various aspects, but nothing would be gained by it. The es¬ 
sential fact is that over a five-year period, in 788 cases of 
poliomyelitis in which the tonsil status was known, and in 
2,813 tonsillectomies performed over the same period, only 
two patients contracted the disease after tonsillectomy; in 
neither instance earlier than six weeks postoperative, and in 
neither instance of the bulbar variety. The fact that tonsillec¬ 
tomies were performed routinely over this period, without re¬ 
gard to whether or not poliomyelitis was epidemic in the com¬ 
munity, is a fact of special significance in the argument over 
the possible influence of previous tonsillectomy on post-tonsil¬ 
lectomy disease. 

It is true that the case fatality rate in tonsillectomized pa¬ 
tients with bulbar poliomyelitis, four of 43 cases, was consid- 
eiably higher than the rate in patients with tonsils in situ, 
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four of 66 cases. On the other hand, bulbar disease is always 
more serious than other varieties, and the number of cases in 
both tonsillectomized and non-tonsillectomized groups is too 
small to warrant conclusions as to risk. 

IX. SUMMARY AND CONCLUSIONS. 

1. A review of the literature dealing with the possible rela¬ 
tionship of tonsillectomy and post-tonsillectomy poliomyelitis 
reveals two schools of thought: one group of observers believes 
that recently tonsillectomized patients are more susceptible 
to the disease, particularly the bulbar type of disease, because 
the virus of poliomyelitis has a readier route of entrance 
through the surgical wound, with its exposed nerve endings. 
The other school believes that tonsillectomy has no relationship 
to poliomyelitis which develops after it. In the opinion of this 
group, some cases of poliomyelitis which follow tonsillectomy 
are fortuitous, and others can be explained by such factors as 
stress, strain, surgical shock and the anoxia of general anes¬ 
thesia, which are risks to be assumed in all surgery. The viru¬ 
lence of the causative virus is also regarded as an important 
consideration. 

2. While the literature on the subject is extremely confused, 
it seems fair to say that those who believe in the causal rela¬ 
tionship between tonsillectomy and poliomyelitis have based 
their opinions chiefly on experimental evidence, isolated cases, 
small series of cases, or series studied without due regard to 
statistical methods. Those who deny the relationship have in¬ 
vestigated larger series, have studied them by sound statisti¬ 
cal methods, and have also studied a side of the picture that 
was formerly ignored, namely, the incidence of poliomyelitis 
following large series of tonsillectomies. 

3. It is unfortunate that the emotionalism inseparable from 
such a devastating disease as poliomyelitis has entered the pic¬ 
ture and confused both public and profession. It has also 
placed a particularly heavy responsibility upon the otolaryn¬ 
gologist, who must decide, in the individual case, whether to 
perform an indicated adenotonsillectomy or to omit it for fear 
of the development of poliomyelitis. 
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4 . The experimental literature is often confusing and fre¬ 
quently inconclusive, aside from the fact that natural and ex¬ 
perimental poliomyelitis differ sharply from each other in some 
respects. 

5. While a review of the clinical and statistical literature 
reveals widely differing viewpoints, the most valid studies in¬ 
dicate that the possible relationship between tonsillectomy and 
poliomyelitis remains to be proved. 

6. An investigation of 888 cases of poliomyelitis and of 
2,813 adenotonsillectomies performed over the same five-year 
period (1949-1953) in an area in the Southwest United States 
confirms the opinion that there is no causal relationship be¬ 
tween tonsillectomy and post-tonsillectomy poliomyelitis. Only 
two cases of poliomyelitis occurred after tonsillectomy in the 
788 patients whose tonsil status could be determined. The in¬ 
cidence of poliomyelitis after tonsillectomies performed during 
this period is thus entirely insignificant. Neither of the two 
cases occurred within a month of the operation, and neither 
was of the bulbar type. In fact, none of the 109 patients with 
bulbar poliomyelitis had undergone tonsillectomy within a 
six-month period. 

7. This survey shows clearly the fallacies and pitfalls of bas¬ 
ing conclusions upon single years and small series of cases 
from small institutions. When the figures in this series were 
broken down in this fashion, the conclusions reached were 
sometimes contrary to the conclusions arrived at for the total 
series and for the entire five-year period. 

8. The soundest position in this matter was expressed by 
Cunning , 33 in 1949, as follows: 

a. A belief that tonsillectomy is responsible for the subse¬ 
quent development of poliomyelitis is based on experimental 
evidence and limited clinical evidence and surveys. 

b. bince there is no way of foretelling when an outbreak 
will occur in any community, tonsillectomy should not be post¬ 
poned indefinitely merely because poliomyelitis is prevalent 
in the summer months. Naturally, if the incidence rises, all 
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elective suigery, including tonsillectomy, should be discon¬ 
tinued. 

c. Until more conclusive evidence is forthcoming as to a 
causal relationship between tonsillectomy and post-tonsillec¬ 
tomy poliomyelitis, the otolaryngologist must decide, in each 
case that he encounteis, whether the hardship to the patient 
by delay and postponement would be greater than the still un¬ 
determined risk of inci easing his susceptibility to poliomyelitis 
by going ahead with tonsillectomy when it is indicated. 

d. In short, until convincing proof is adduced that tonsillec¬ 
tomy increases the susceptibility to poliomyelitis, the solution 
of the pi oblem is the application of common sense to the indi¬ 
vidual case: when poliomyelitis is prevalent in a community, 
elective suigery should not be performed. When it is not prev¬ 
alent, tonsillectomy may safely be performed m the cases in 
which it is indicated. 

0. The best way to settle this pi oblem, in the light of present 
knowledge, would be to adopt Cunning’s proposal that some 
national body undertake a controlled study, directed toward 
the future and not to the past, to determine what happens after 
tonsillectomy as well as how many tonsillectomized persons 
develop poliomyelitis. The responsibility of excessive oxygen 
administration for retrolental iibioplasia in premature chil¬ 
dren has just been settled by such a survey. It would be a far- 
simpler matter to set up such an investigation of post-tonsil- 
lectomy poliomyelitis. 
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THE AMERICAN OTORHINOLOGIC SOCIETY 
FOR PLASTIC SURGERY, INC. 

The American Otorhinologic Society For Plastic Surgery 
will hold a Seminar in Plastic and Reconstructive Surgery of 
the Head and Neck at the State University of Louisiana in 
New Orleans February 17-23, 1957. The course will include 
didactic material, laboratory, and operative procedures. 

This course is open to all qualified specialists in otolaryn¬ 
gology and head and neck surgery as listed in the Directory 
of the American Medical Association. The faculty will be 
composed of eminent specialists in this field. 

Program and any further information may be obtained by 
communicating with Dr. Louis Joel Feit, Secretary, 66 Park 
Avenue, New York 16, New York. 



TUMOR OF THE GANGLION NODOSUM 
OF THE VAGUS NERVE.* 

H. J. Linn, M.D., 
and 

Bruce Proctor, M.D., 

Detroit, Mich. 

Although tumors of the carotid body have been recognized 
for many years, only lecently have similar tumors arising m 
other sites in the neck been described. The following case is 
reported because multiple tumors were removed from the same 
patient, and also because of an apparent familial relationship, 
and finally because of the rarity of tumors of the ganglion 
nodosum. 


REPORT OP CASE 

A white woman, single, age 26, was admitted to Detioit Memorial 
Hospital in June, 1951 She had noticed a small lump in the right side 
of her neck one year previously The tumor had increased in size timing 
the year but had caused no symptoms 
Past history was non contributory There was, however, an interesting 
family history A sistei of the patient had a carotid body tumor removed 
in November, 1917, at the age of 26 years The tumor was reported to 
be a “malignant tumoi arising in a carotid body” There was, however, 
no recurrence during the following three years, and review of the path¬ 
ologic sections revealed the tumor to be probably benign The patient 
had three brotheis without tumors Her mother and father were living 
and well One uncle had died reportedly of carcinoma of the thyroid, 
and one of leukemia The two uncles had six children, all without 
cervical tumoi s An aunt died of diabetes at the age of 55 years 
Physical examination of the patient revealed a firm, smooth, non 
tender nodule, 2 cm in diameter in the right neck, which could be moved 
laterally, but not up and down Heart and lungs were normal, blood 
pressure was 112/65 mm Blood count and urinalysis were within normal 
limits 

On June 5, 1951, under local anesthesia, a tumor of the right carotid 
body was removed The blood supply seemed to come from a point 0 5 
cm above the bifurcation of the common carotid, from the medial aspect 
of tlie external carotid aiteiy The tumor was dumb-bell shaped, measur 
ing 22x19x17 mm, and was a typical carotid body tumor Theie was 
no metastatic tumor in a lymph node lemoved from the fat, anteiioi 


• Prom the Departments of Pathology and Oto-laryng-ology of Detroit 
Memorial TTospital and Wayne University College of Medicine Dr Linn 
js now at William Beaumont Hospital Royal Oak, Mich 
Editor's Note. This ms received in The Laryngoscope Office and accepted 
for publication Aug 12, 1956 
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TUMOR OF THE GANGLION NODOSUM 
OF THE VAGUS NERVE - 

H. J. Linn, M D, 
and 

Bruce Proctor, M d , 

Detioit, Mich 

Although tumors of the caiotid body have been lecogiuzed 
for many years, only lecently have sinulai tumois ansing m 
other sites in the neck been described The following case is 
reported because multiple tumors weie lemoved fiom the same 
patient, and also because of an appaient familial relationship 
and finally because of the rarity of tumois of the ganglion 
nodosum. 


REPORT OF CASK 

A white woman, single, age 25, was admitted to Detioit Menunal 
Hospital in June, 1951 She had noticed a small lump in the right side 
of her neck one jear previously The tumoi had increased In size dining 
the year but had caused no sjmptoms 
Past history was non contributory There was however an interesting 
family history A sister of the patient had a carotid body tumor removed 
in November, 1917, at the age of 26 yeais The tumor was repoited to 
be a "malignant tumor arising in a carotid body " There was, however, 
no recurrence during the following three years, and review of the path 
ologic sections revealed the tumor to be probably benign The patient 
had three brothers without tumors Her mother and father were living 
and well One uncle had died reportedly of carcinoma of the thyioid 
and one of leukemia The two uncles had six children, all without 
cervical tumors An aunt died of diabetes at the age of 55 years 
Physical examination of the patient revealed a firm, smooth, non 
tender nodule, 2 cm in diametei in the right neck, which could be moved 
laterally, but not up and down Heart and lungs were normal, blood 
pressure was 112/65 mm Blood count and urinalysis were within normal 
limits 

On June 5, 1951, under local anesthesia, a tumoi of the light caiotid 
body was removed The blood supply seemed to come from a point 0 5 
cm above the bifurcation of the common carotid, from the medial aspect 
of the extei nal carotid ai tery The tumor was dumb-bell shaped, measur¬ 
ing 22xl9\17 mm, and was a typical carotid body tumor Theie was 
no metastatic tumor in a lymph node lemoved from the fat, anterior 


• From the Departments of Pathology and Oto-Iaryngology of Detroit 
Memorial TTospital and Wayne University College of Medicine Dr Linn 
is now at William Beaumont Hospital Royal Oak Mich 
Editor's Note This ms received in The Lar> ngoscope Office and accepted 
for publication Aug 13 1356 
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to the carotid sheath. The postoperative course was uneventful, except 
for hoarseness, which slowly improved. 

The patient was again admitted to Detroit Memorial Hospital on June 
7, 1954, with a history of a lump in the left side of the neck for 18 
months. She stated that when she was tired she “felt a strain" in the 
region of the lump and sometimes felt a thumping in it. 

The patient had married IS months previously, and had a child four 
months old. The lump in her neck had increased in size during the 
pregnancy. 



Fig:. 1. Tumor of ganglion nodosum (xG). 


On physical examination a mass was palpated in the left neck, anterior 
to the sterno-cleido-mastoid muscle, and at the angle of the jaw. As with 
the previous tumor, the mass could easily be moved laterally, but less 
freely in a vertical direction. Aside from the scar of the previously re¬ 
moved tumor, physical examination was negative. Urinalyses, serologic 
tests for syphilis and blood counts were normal. 

On June 8, 1954, under endotracheal anesthesia, the tumor was removed. 
It was found to be a fusiform swelling of the left vagus nerve, directly 
posterior to the bifurcation of the carotid. The tumor was inseparable 
from the vagus, which was cut above and below the tumor. For a short 
period during the operation blood pressure readings could not be obtained. 

The postoperative course was uneventful and the patient was discharged 
from the hospital on June 14, 1954. 
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PATHOLOGY REPORT. 

The fusiform tumor measured 22x16x16 mm., with the vagus 
nerve projecting 4 mm. from each end of the tumor. The cut 
surface bulged slightly, and was pale pinkish-tan. 

On histologic examination the tumor lay within the vagus 
nerve, with bundles of myelinated nerve stretched over the 



tumor (see Fig. 1). The latter was composed of rounded 
groups and cords containing four to ten cells surrounded by 
reticulin fibers (see Fig. 2). Numerous small capillaries 
with occasional larger veins coursed in the scanty connective 
tissue between cell groups. In several areas larger collagen¬ 
ous bundles were found in the tumor. The nuclei of the tumor 
cells were finely granular and varied considerably in size; a 
few nuclei were over 30 microns in diameter (see Fig. 3). 
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Many cells had distinct nuceoli, but there were no mitotic 
figures. 

The cytoplasm of the cells was often finely vacuolated. 
Occasional cells with pycnotic nuclei and foamy cytoplasm 
appeared to be degenerating, though no fragmented nuclei 
were found. About some of the larger venous sinuses there 
was a small number of lymphocytes. 



Fig 3 Tumor of ganglion nodosum There is marked lanatlon in 
nuclei (Hematoxylin and Dosin xGOO) 


DISCUSSION. 

Tumors of the carotid body and related structures, includ¬ 
ing the glomus jugulare, the paraganglion tympanieum, the 
ganglion nodosum of the vagus, and the aortic bodies have 
lecently been reviewed by LeCompte 1 . These structures were 
once erroneously considered to be paraganglia, to be endocrine 
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glands secreting epinephrine, and to stain green with clrrorae 
salts. They have more recently been shown to be chemore- 
ceptor organs sensitive to changes in the pH, carbon dioxide 
content and oxygen tension of the blood. They are not en¬ 
docrine glands, nor are they paraganglia. The histogenesis 
of the structures is in dispute, some claiming that they are 
neuroectodermal; others, that they are mesodermal m origin. 
The term chemodectonia lias been proposed for tumors of 
chemoreccptor organs. 

Tlie present case is tile fifth tumor reported, which arose 
in the ganglion nodosum of the vagus nerve 1 \ The reported 
ages have been from 28 to 49 years, and all but one have been 
in women. In three of the five cases there were also tumors 
in other chemoreceptor organs. Although a familial incidence 
has been shown in carotid body tumors, the present case is 
the first in which a tumor of the ganglion nodosum occurred 
in a family, another member of which had a chemoreceptor 
tumor. 

AH of the five tumors were surgically excised. In one 
tumor it could be only incompletely surgically removed, and 
the patient was given X-ray therapy. He died five months 
later of poliomyelitis witiiout symptoms referable to the 
tumor. Another patient died of bronchopneumonia and 
pressure of a recurrent tumor on the brain stem, 32 months 
after incomplete removal. 


SUMMARY. 

A carotid body-like tumor of the ganglion nodosum of the 
vagus nerve is reported, and four other similar tumors are 
discussed. 
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A CONTRIBUTION TO THE PROBLEM OF THE BLUE 
EARDRUM: IDIOPATHIC HEMOTYMPANUM. 

Knud Terkildsen, M. D.,* 

Copenhagen, Denmark. 


“Blue eardrum” is a clinical symptom caused by the addi¬ 
tion of the hue of blood to the tympanic membrane. The 
symptom is frequently seen in plain traumatic hemotym- 
panum. In other cases it has been reported as a symptom 
of the jugular bulb protruding through a dehiscense into the 
middle ear, or of a hemangioma behind the eardrum; how¬ 
ever, there remains a number of cases to which the name 
of idiopathic hemotympanum has been applied and which 
seem to represent a definite disease entity. Only 14 such 
cases have been reported in the literature although it is 
thought that many more have actually occurred. Recently 
Johnston 0 has given a full review of this syndrome, which 
is characterized by the insidious and painless onset, the copi¬ 
ous viscid brown fluid in the middle ear, and the tendency of 
this fluid to reaccumulate without spontaneous cure. The 
minimal symptoms are in contrast to the surprising degree 
of conductive hearing loss. In no instance have hematologic 
or systemic disorders been found to explain the bleeding 
tendency. 

Considering the few cases reported it seems justified to 
report another case of idiopathic hemotympanum, especially 
as this case offers an unusual feature, which may possibly 
throw some light on this rather puzzling desease. 

CASE REPORT. 

The patient, a white female, was seven years old when first admitted 
to the Roslcilde County Hospital Nov. 5, 1950. Her previous history 
was non-contributory. Fourteen days before her admission she suffered 
a s ^ ul1 trauma by falling from a chair. There was no apparent ill 
effects after this event, but one week later she developed a spontaneous 
otorrhea from the right ear, followed within 12 hours by a complete 

P.*M6rch t M g e P artmen t Otology, Koskilde County Hospital. Head: 
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facial paralysis on the same side On admission there was a copious, 
brownish, viscid discharge from the right ear, vvheie the tympanic mem 
brane was thought to be diffusely swollen, and a homolateral complete 
facial paralysis The mastoid legion was found to be noimal, and Xray 
examinations of the skull revealed no fracture On penicillin therapy 
the ear became dry in ten days, when it became appaient that the drum 
was dark blue, and remained essentially so despite inflations by the 
Politzer and the cathetei method The facial paralysis improved slowly 
on treatments with electrical stimulation, massage, and vasodilating 
drugs, and upon her discharge Jan 9, 1951, it had disappeared almost 
completely 

Three months later, after an acute upper respiratory infection, there 
was a recurrence of the light otorrhea, and the patient was readmitted 
to this department April 11, 1951, with copious, brownish, viscid dis 
charge from the right ear, and a swollen, red tympanic membrane On 
penicillin therapy the ear became dry in three days On the fifth day 
the drum was almost normal, but on the eighth day it resumed the 
previous dark blue coloi An audiogram made at this time revealed 
a 20 decibel conductive hearing loss in the low frequency range for 
the right ear 

The patient remained well until three years later, when, after a severe 
febrile upper respiratory infection she had earache on the right side, 
followed shortly by a copious brownish discharge from the ear, which 
was treated successfully with penicillin Fourteen days later there was 
recurrence of the fever, which responded to treatment vvitk a sulfa drug, 
however, the purulent discharge from the nose and deafness in the right 
ear persisted After one month, April 8, 1954, she was readmitted to 
the hospital Clinical examination revealed a slightly bulging, dark 
blue eardrum, and some mucopurulent secretions in both nasal cavities 
Roentgenograms showed clouding of both maxillary sinuses, and by liri 
gation pus was lecovered from the left side The sinusitis was treated 
with sulfa drugs and lepeated nrigations and abated within a week As 
the drum remained unchanged, a generous myringotomy was performed, 
with removal of a large amount of brownish mucoid fluid The diamage 
of this fluid persisted for two days, and under treatment with lepeated 
inflations and Chloromycetin there was a definite decrease of the intense 
blue color of the drum Gradually, however, the fluid reaccumulated 
and the hearing remained severely impaired Roentgenograms of the 
mastoids showed a normal left side, while there was a remarkable in 
crease of the pneumatization on the right side, with clouding of the 
whole cell system but without evidence of destruction 

Considering the previous history it was now decided to perform a 
simple mastoidectomy, which was done on May 12, 1954 The mastoid 
was found to be most extensively pneumatized, with the cells being very 
large and the septa scleiotic All the cells were filled with muco d, 
brownish secretions, except in the apical and deep subantral regions, 
where the secretions consisted mostly of pure old blood In this region 
also the mucous membrane was very thick, in some places resembling 
granulation tissue Because of the previous palsy, special attention was 
paid to the facial canal It was not thought advisable to open it be 
cause of the risk of a recurrence of the palsy, but the osseous covering 
was friable and in some places not very well marked Bleeding was 
only slight, and no area was encountered resembling angioma, nor were 
there any signs of a previous fracture On termination of the operation 
all cells and mucous membrane had been removed and there remained a 
very large cavity The postauricular incision was closed after insertion 
of a rubber tube into the antrum 

Histological examination of a tissue specimen from the subantral region 
showed small tissue fiagments, consisting essentiallj of densely cellular. 
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proliferating tissue with very few fibrils, and only moderately vascu¬ 
larized. It contained numerous cholesterol crystals, some blood pigment, 
and a considerable number of foreign body giant cells. The intermediate 
osseous tissue appeared essentially normal. There was no inflammatory 
reaction, granulation tissue, or hemangioma. The general impression 
was that of an old hematoma in the process of organization and with 
poor absorption. 

The postoperative course was uneventful, with no symptoms from the 
facial nerve. For three weeks there was some brownish discharge from 
the wound, which was purposely kept open with rubber tubing. Eighteen 
days following the operation inflations of the middle ear were started 
and continued for one month after the patient’s discharge from the hos¬ 
pital June 12, 1954. During this time the drum retained a slight dis¬ 
coloration over the lower part. On the follow-up examinations in January 
and April, 1956, the eardrum appeared normal. Audiometry revealed an 
average hearing loss of 20 db., with no change after inflation of the 
middle ear. 


DISCUSSION. 

For lack of conclusive evidence of any definite pathology, 
the etiology of idiopathic hemotympanum still remains in the 
field of philosophy, mainly dominated by the analogy, which 
in certain respects exists to serous otitis media, and also by 
speculations as to how spontaneous hemorrhages may occur in 
the middle ear cleft, and the blood fail to become absorbed, in 
contrast to cases with traumatic hemotympanum. Conse¬ 
quently Johnston 0 arrives at the conclusion that somewhere 
in the middle ear cleft of these patients there is an area of 
varicosity or even hemangioma, which fails to undergo com¬ 
plete tissue repair, and repeatedly breaks down to permit 
the escape of fresh blood. 

In the above reported case there is the additional feature 
of a facial nerve paralysis, which appeared at the same time 
as the ear symptoms. This paralysis might be due to an 
otitis media, although it did not develop until after the 
onset of otorrhea; furthermore, the paralysis was complete 
and persisted longer than is the case when caused by otitis 
media. One week prior to her symptoms she suffered a skull 
trauma. The history of a trauma was elicited under direct 
questioning and it might have been very slight; however, the 
elapse of one week seems to exclude any direct relationship 
between the paralysis and this trauma. It seems most 
natural to explain the paralysis as being a Bell’s palsy. How 
the otorrhea fits in with this is not quite clear; however, on 



TERKILDSEN THE BLUE EAR DRUM 


1585 


admission the secietions weie biownish and viscid and not 
puiulent, as would be expected m an otitis media of long 
standing Unfoitunately, the secietions were not cultured 
and it is not known whethei they weie steule 

By now it is geneially accepted that most cases of so called 
Bell’s palsy aie due to some kind of vasculai obstiuction 
aiound the stylomastoid foramen, causing ischemic changes 
m the facial neive, with swelling of the nerve within the 
bony canal and secondaiy compiession (Audibert et a!', 
Cawthoilie 3 , Sullivan 10 , Kettel 1 , Hilgei') As a fuithei le- 
sult of the ischemia, m seveie cases, exudation, 01 even a 
hemonhage, into the mastoid cells may exist, togethei with 
bony neciosis of the walls of the Fallopian canal (Kettel 1 , 
Hall 1 , Flodgren 3 ) This neciosis is of a puiely degeneiative 
type and nevei niflammatoiy The piesent case might fit into 
tins descuption, except that the secietions weie so abundant 
that some kind of low giade infection must be suspected The 
paitial lesponse to antibiotic theiapy, and also the lepeated 
exaceibations, m conjunction with uppei lespnatoiy infec¬ 
tions, suppoit this view A neciotic aiea m the mastoid 
must piesumably be veiy susceptible to infections by way of 
the middle ear 01 the blood stieam The findings at opei- 
ation helped to localize the diseased aiea definitely to the 
legion around the lowei portion of the facial canal Histo¬ 
logical examination levealed no bony neciosis, howevei, 
much time had elapsed since the fiist acute episode, and such 
neciosis was haidly to be expected As mentioned, we daied 
not expose the neive foi feai of lecunence of the paialysis 

In the latest lepoit of a case of idiopathic hemotympanum 
Simonton” mentions that his patient sulfeied from homo- 
lateial episodes of hemifacial spasms as well Duung the 
ladical mastoidectomy he found that the bony wall coveung 
the horizontal poition of the Fallopian canal was absent, and 
the VHth nerve in this aiea was enlaiged appioximately to 
foui times its noimal diametei It might be stated, that at 
least some cases of hemifacial spasms aie biought about by 
the same changes m the vascular supply around the stylomas¬ 
toid foiamen, as in othei instances would pioduce a Bell’s 
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palsy; in fact, some cases do appear following Bell’s palsy 
(Williams, Lambert and Woltman 11 , Kettel 8 ). 

Thus we have two cases of idiopathic hemotympanum with 
two diiferent concomitant diseases, both pointing toxvards a 
common etiology. During the future treatment of such patients 
it might be well to keep in mind the possibility that a variety 
of disturbed vascular circulation in the area supplied by the 
stylomastoid artery may exist. 

SUMMARY. 

A report is given of a patient with concomitant idiopathic 
hemotympanum and Bell’s palsy, cured by simple mastoidec¬ 
tomy. It is suggested that some cases of idiopathic hemo¬ 
tympanum are due to complete or partial vascular obstruction 
around the stylomastoid foramen, affecting the nutrition of 
the facial canal and the surrounding mastoid cells. 
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THE RESPONSIBILITY OF THE DOCTOR TO THE 
HARD-OF-HEARING PATIENT. 


Frank S. Forman, M.D.,* 
and 

Armin E. Graber, M.A., 

Colox'ad o Springs, Colo. 

The hard-of-hearing patient for whom remedial therapy has 
failed, or for whom it was deemed useless, represents a per¬ 
plexing problem for the community and a challenging problem 
for the physician. That these people need effective help is 
immediately apparent when we consider their handicap. The 
poignant problem of the deaf has long been recognized by 
our communities, and has been met by our State educational 
programs and schools for deaf children. 

The acquired deafness in the adult, many of whom are 
elderly, has not been given more than cursory attention. 
These deaf do present a social, moral, and almost ethical 
problem that the doctor of medicine cannot find to be unsur- 
mountable. These people can no longer hold their responsible 
jobs because of their inability to understand directions suffi¬ 
ciently to make their work reliable, or because the frequent 
necessity of x-epetition creates an atmosphere of exasperation. 
Employer's will not and cannot continue to accept the respon¬ 
sibility for the deafened employees’ errors or continue to 
accept the exaspex-ation, with the result that these handi¬ 
capped persons are discharged from employment and are cast 
out into an unsympathizing community. These suffei-ing 
people have been neglected by almost evex-yone, the doctor in 
particular. 

The deaf try to help themselves by secui-ing heax-ing aids 
and only a small fraction are fully satisfied with the aids. 
Even those who do not become discouraged with their first 
aid and who have the means and the persistence not to give 

* From the Hearing Institute of the Colorado Springs Medical Center. 

Editor's Note' This ms. received in The Laryngoscope Office and accepted 
for publication June 28, 1956 
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up hope, seldom find anything satisfactory except the cheer¬ 
ful promises of the hearing aid salesperson. 

The fact that we do not try to help these people is not 
altogether our own fault but is the result of various cumula¬ 
tive factors which have inevitably developed in the evolution 
of the hearing aid and the hearing aid industiy. To say 
that we alone are at fault is flagrantly incorrect; it is time 
for us to review our positions, correct our errors, and indi¬ 
vidually help the deaf. 

In order to understand our position, we must consider what 
a hearing aid is and what we can expect from it. A hearing 
aid is nothing more or less than a miniature sound amplifying 
system, a small individual public address system. For a 
hearing aid to do more than one could expect from a public 
address system would be inconceivable. We theorize that if 
a deafened person can hear a radio he should be able to hear 
with its miniature counterpart, a hearing aid. Unfortun¬ 
ately, only a few hearing aids today remotely approach the 
reproduction of communicable sound by large amplifying 
systems. 

This lack of faithful reproduction in hearing aids repre¬ 
sents one of the reasons of propitious importance why we 
physicians have been passive in recommending hearing aids. 
A doctor takes legitimate pride in his work, and is constantly 
trying to achieve something better for his patients. From 
practical experience in some instances, or from hearsay 
evidence with his hard-of-hearing patient, the doctor hesi¬ 
tates to recommend even the very best available hearing aid 
if it does not meet Iris personal specifications of being more 
than adaptably useful; furthermore, a doctor is a man of 
science; he cannot understand why, if sound can be repro¬ 
duced faithfully in his everyday life in radio, TV., etc., it is 
not possible to reproduce the same thing in a hearing aid. 
He will not accept responsibilities for recommending some¬ 
thing he believes is not good. 

Another reason for our apathy in prescribing hearing aids 
is the admission of defeat of our sincere therapeutic efforts. 
When a hearing aid is advised it should not be construed that 
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we have failed medically. We do not hesitate to advise 
glasses or an artificial limb. In these we know our capabili¬ 
ties and limitations, and do not expect to do the impossible. 
To admit defeat in deafness does not preclude any concept 
of further study or trial of methods for restoration of hear¬ 
ing. No. we should not despond, but we should be practical 
enough to weigh judiciously the evidence at hand, to evaluate 
the usually remote possibility of restoration of the patient’s 
hearing and to discuss his problem with him. 

The evolution of the hearing aid industry very clearly shows 
another reason for our present status as physicians in the 
fitting of hearing aids. There is a remarkable parallelism 
between optic and acoustic appliances. It was not until eye 
glasses became perfected, and it was not until the basic 
physics involving refractory errors were known that physi¬ 
cians prescribed glasses. At first the itinerant fitter who 
had magnifying lenses was the only person who attempted 
optical correction. It was later when the grinding of lenses 
became perfected that optometry became a recognized 
business, based on trial and error correction. Only after 
the refractive errors could be measured and correlated to the 
pathology present did doctors accept responsibility for pre¬ 
scribing glasses. 

In the hearing aid industry the ear trumpet could hardly 
interest the scientific man. With the development of electri¬ 
cal acoustic devices better amplification could be produced. 
At the present time these hearing aids are vastly superior to 
the initial ones, and at least one make can be compared to 
the efficiency of glasses. Commercialism has so entered the 
situation today that most aids have progressed in some re¬ 
spects no further than the lenses sold by itinerant eye-glass 
peddlers. 

It is likewise appalling that the hearing aid industry has 
not taken it upon itself to educate the doctor more often 
as to the merits of its product. The pharmaceutical com¬ 
panies spend time and money telling us of their products 
directly through detail men who inform us of their particular 
products as well as advancements in general. In a sense 
we feel responsible for some of these pharmaceutical advance- 
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ments, because we have more or less demanded better medi¬ 
cines through the detail men, and we have worked together. 

The hearing aid industry has not done anything comparable 
to this. Perhaps if we had closer contact with them we 
could understand their problems and they could understand 
what we require. This is not necessarily one sided, for it is 
our responsibility to understand hearing aids; however, the 
information available to us from many hearing aid representa¬ 
tives is so meager and so unscientific that it is often worth¬ 
less. Steps are, however, being made in the direction of the 
physician-hearing aid industry cooperation. This will make 
possible mutual understanding, cooperation, and help. 

Yet another reason for our not being interested in the 
fitting of the hearing aid is the lack of our ability to predict 
much from our audiometric testing. Pure tone audiometry, 
which is the routine method of office testing, is lamentably 
inadequate. Pure tone audiometric testing is based upon 
threshold response at different frequencies. This does not 
test hearing acuity, and represents only a comparable test 
of the patient’s ability to see the smallest amount of lights 
of different colors. No ophthalmologist would ever prescribe 
glasses based on these measurements. Indeed he could not, 
because he is perfunctorily interested in color perception or 
threshold vision for correcting optic defects. 

Even while there are certain correlations between pure tone 
audiometry and speech, this paradox in threshold testing per¬ 
sists. Our present routine methods of testing have little if 
any place in hearing aid fittings. Hearing aids must be and 
are fitted in reality, without regard to the pure tone threshold 
audiogram except for the rough acoustic gain required and 
the flat and high tone emphasis. This is not good. Further 
investigation and further application of our present knowledge 
of methods, other than pure tone threshold audiometry, will 
enable us to predict the applicability of hearing aids for our 
deafened patients. 

From these few factors alone it is easily understood 
why we have helped the hard-of-hearing adult so little. What 
can we do about it? The patient comes to us for help, so 
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let us help him in the only direct way we can. We must fit 
hearing aids. Let us select the best aid for each individual 
patient. Let us make an impression for the ear piece and 
see that it fits properly. Let us educate the patient to use 
his aid in noisy environments by the simple application of 
simulated noise enviroments in our office with phonograph 
records; then let us aid in training them to select speech 
from the non-essential background noise and to understand 
this speech. Let us give the psychological boost to the patient 
in order that he does not become discouraged. Finally, let 
us help the hearing aid industry by finding the best aid and 
fostering the acceptance of efficient, faithfully reproducing 
amplifying systems which are forthcoming with development 
of the electronic industry. Only by doing these things can 
we fulfill our obligations to our hard-of-hearing patients and 
to our community. 


POST GRADUATE COURSES AT TEMPLE UNIVERSITY 

Postgraduate Course in Bronchoesophagology, February 
11th - 22nd, 1957 — May 20th - 31st, 1957 — September 9th - 
20th, 1957. 

Postgraduate Course in Laryngology and Laryngeal Surg¬ 
ery, March 11th - 22nd, 1957 — November 4th - 15th, 1957. 

These courses are all to be given in the Department of 
Laryngology and Broncho-Esophagology, Temple University 
Hospital and School of Medicine, under the direction of 
Doctors Chevalier L. Jackson and Charles M. Norris. The 
tuition fee for each course is $250.00. 

Further information and application blanks can be obtained 
from Dr. Chevalier L. Jackson, 3401 N. Broad St., Phila¬ 
delphia, 40, Penna. 



OSTEOMA OF THE EXTERNAL AUDITORY CANAL, 
CASE REPORT.* 


Ewing Seligman, M.D., 

and 

Maurice Seligman, M.D., 

Beverly Hills, Calif. 


The rarity of osteoma of the external auditory canal large 
enough to cause symptoms has been established 1 . 0. R. Kline 
and R. C. Pearce were able to find reports of only 36 cases, 
and added an additional case. Although some cases have 
been treated by excision through the external auditory canal, 
by far the majority have required some type of mastoidec¬ 
tomy. Following is the report of a case treated by excision 
through the external auditory canal. Preoperative X-ray 
studies in this case wei’e of considerable help in delineating 
the extent of the tumor in relation to the middle ear. 


The patient was a 44-year-old housewife who had known of a mass in 
the left ear as long as she could remember. For at least ten years she had 
had periods of marked hearing loss whenever she got water in the ear. 
These periods would last from one to two months and would sometimes 
be accompanied by pain and a thin discharge. In between attacks she 
noted no loss of hearing. 


Examination showed a bony hard tumor occluding the left external 
auditory canal. The surface was smooth and covered with skin, with its 
lateral surface deep to the edge of the auricular cartilage. After clean¬ 
ing off all epithelial debris from the edge of the tumor a very narrow 
slit was found between the tumor and the canal interiorly. X-ray in 
the submento-vertex position showed an indistinct mass in the left ex¬ 
ternal auditory canal with an air space medial to it. It was not 
possible to get a needle through the slit below the tumor because of pain; 
however, a tiny flexible polyethylene tube (approximately the size of a 
No. 23 needle) could be passed beyond the tumor for a depth of 2 cm. 
Through this tube Diodrast was injected, and X-ray in the Towne position 
(see Fig. 1) clearly outlined the medial aspect of the tumor and the 
tympanic membrane. It was then felt that removal through the ex¬ 
ternal auditory canal could be safely accomplished. 

At operation on February 1, 1956, the findings bore out the X-ray 
studies. Using a small dental burr with the contra-angle attachment 
a small opening was made in the inferior area of the tumor, which was 
known to be thin. This opening was gradually enlarged until it was 


Tr,?:,™?"? R e ??; rtmen t of Surgery, Division of Head and Neck Surgery, 
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r» JC i Roentgenogram of maatoida in Towne position showing Dlodrast 
hi the air «pace between the tumor and the tympanic membrane The 
circular opacity la a lead disc lying against the lateral surface of the 
to mot 


possible to keep the tympanic membrane in view After the canal had 
been enlarged to about 6 mm the anterior rim, of the remaining tumor 
mass could be identified sepaiate from the antero superior margin of the 
bony canal wall This rim was engaged with a curette and separated 
rather easily c» Masse fiom the canal The surface of the tumor was 
smooth and covered with connective tissue The canal was of normal 
contour and the tympanic membrane was intact The tumor measured 
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8 mm. m its largest diameter and was semilunar in shape (see Fig. 2). 
Microscopic report was that of a typical osteoma. 

Two weeks postopeiative the canal was healed and of normal appear¬ 
ance. The audiogram was normal showing no change from the pre¬ 
operative level. 

COMMENT. 

Because we were able to get Diodrast between the tumor 
and the tympanic membrane, it was possible to determine that 



Fig:. 2 Tumor after removal. 


operation could be safely done through the external auditory 
canal. Even if a contrast medium could not be introduced 
it is possible that careful X-ray studies, including lamina- 
grams, could give the same information and sometimes avoid 
mastoidectomy. 
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THE RESEARCH STUDY CLUB OF LOS ANGELES 


Am,ounces its Twenty-Sixth Annual Mid-Winter Clinical 
i'on < ntion in Ophthalmology and Otolaryngology, January 
11 tmough January 25, 1957. 

Fo>- “Ear-Nose-Throat,” tlie main Guest Lecturers will 
includ' Dr. Louis H. Clerf, Dr. George W. Shambaugh, Jr., 
and Dr Maurice H. Cottle. 


Mrs. Spencer Tracy, Founder and Director of the John 
Tracy ( nnic of Los Angeles for Deaf and Hard-of-Hearing 
Children and Their Parents, will speak to the “Ear-Nose- 
Throat" group the opening day of the Convention on “The 
Role of Parents in the Education of a Deaf Child." 


Dr. H. Russell Fisher, a pathologist of note, will bring us 
up-to-date in his field. 

Instruction Courses in Otolaryngology will be provided 
by three main speakers. Dr. Clerf, Dr. Shambaugh and 
Dr. Cottle, as well as by Dr. Aram Glorig, Jr., and Douglas 
E. Wheeler, Ph. D., both of Los Angeles and authorities in 
Audiometry. 

The main Guest Lecturers for "Eye” program will be 
Dr. John M. McLean and Dr. Graham Clark, both of Mew 
York City; and Dr. Samuel J. Kimnra of Berkeley, Calif, 

Instruction Courses in Ophthalmology will be conducted 
be Guest Speaker, Dr. Klrnura; Dr. Julian M, Dow, Dr. 
Robert V. Shearer, Dr. Alfred B. Robbins, and a symposium 
composed of Dr. Clarence H. Aibaugh, Dr. John P. Lorbon, 
and Mr. Russell L. Stdmson—all of Los Angeles. 

The first week will be devoted to the “Ear-1 fose-Throat," 
from Monday to Friday, January ft through January' Ik. 
Tr.e “Eye" week will cover Monday through Friday, Janu¬ 
ary 21 through Jannary 25. Those who confine their work 
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free for sight-seeing, shopping, golf, radio broadcasts, and 
the enjoyment of points of interest in and about Los Angeles, 
including the famous Huntington Library with its collection 
of rare books and art. 

Motion pictures of “Ear-Nose-Throat” subjects will be 
shown during the first week—Monday, Tuesday, Thursday 
and Friday, 3:00 to 4:00 p.m. 

“Eye” subjects will be presented on Wednesday afternoon 
of the second week for those who prefer to take advantage 
of this opportunity to view films dealing with subjects in 
ophthalmology. 

The American Laryngological, Rhinological and Otological 
Society, Western Section, will hold its Annual Meeting in 
San Francisco between the two weeks of the Convention on 
Saturday afternoon, January 19, and Sunday morning, Jan¬ 
uary 20. This will permit members to attend the Trio- 
logic meeting and return to Los Angeles for the “Eye” week. 
Programs of the San Francisco meeting will be available at 
the registration desk at the Elks Club. 

On Monday evening, January 21, the annual banquet of 
the Los Angeles Society of Ophthalmology and Otolaryn¬ 
gology will honor the Guest Lecturers of the “Eye” week. 
This will take place at 7:00 p. m. in the El Yenado Room of 
the Elks Club. 

The Women’s Entertainment Committee will arrange for 
various events of interest to the wives of visiting members 
during the Convention. This Committee will appreciate in¬ 
formation as to whether your wife will attend with you, 
which will give the Committee an estimate as to the number 
of wives for whom to plan entertainment. Details of all 
such events will be printed and available at the registration 
desk. 

Unless you have your own plans for a place to stay, it is 
advised that you write for reservations at an early date to 
Mr. R. B. Philbin, Manager of the Elks Club, 607 South 
Parkview Sti’eet, Los Angeles 57. He will endeavor to ar- 
range suitable quarters for you in a conveniently located 
hotel, and will confirm the reservation by return mail. The 
Elks Club is the locale for the entire daily program. 
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Al! applicants must be members in good standing, of the 
American Medical Association, in order to become eligible 
for attendance at the Convention. The fee for the entire 
two weeks, or any part of it, is $100.00 and includes the cost 
of all luncheons. These dues are an income-tax-deductible 
item, as they represent an Annual Membership Fee. Make 
your check payable to “Mid-Winter Clinical Convention,” and 
mail to Norman Jesberg, M.D., Treasurer, 500 South Lucas 
Avenue, Los Angeles 17. 


SIXTH INTERNATIONAL CONGRESS OP 
OTOLARYNGOLOGY. 

Washington, D. C., May 5-10, 1957. 

The Officers and the Organizing Committee of the Sixth 
1 nternational Congress of Otolaryngology cordially invite you 
to attend the Congress which will be held in Washington, 
D. C., U. S. A., May 5 through 10, 1957. 

REGISTRATION AND OPENING. 

Any qualified physician may become a Member of the Con¬ 
gress by paying a registration fee of $25.00, U. S. A. Non¬ 
medical personnel may register as Associate Members for a 
fee of $10.00, U. S. A. The registration fee includes the priv¬ 
ilege of attending all official meetings of the Congress except 
the banquet for which an additional charge will be made. 
Those planning to attend the Congress should complete Form 
A and return it to the General Secretary. 



SIXTH INTERNATIONAL CONGRESS OF 
OTOLARYNGOLOGY. 

The meeting dates of the Sixth International Congress of 
Otolaryngology are again emphasized as May 5th through 
May 10th, 1957. The scientific program for the Plenary Ses¬ 
sions is now complete and is as follows: 

CHRONIC SUPPURATION OP THE TEMPORAL BONE. 

Openers : Marcus Diamant, Central County Hospital, Halm- 
stad, Sweden—Anatomical Etiological Factors in Chronic 
Middle Ear Discharge. 

Luzius Riiedi, Zurich, Switzerland—Pathogenesis and Treat¬ 
ment of Cholesteatoma in Chronic Suppuration of the Tem¬ 
poral Bone. 

Horst Wullstein, Director, Otolaryngological Clinic, Univer¬ 
sity of Wurzburg, Germany—Surgical Repair for Improve¬ 
ment of Hearing in Chronic Otitis Media. 

Discussers: A. Tumarkin, Liverpool, England; Juan Man¬ 
uel Tato, Buenos Aires, Argentina; T. E. Cawthome, London, 
England; Fritz Zollner, Freiburg, Germany. 

COLLAGEN DISORDERS OF THE RESPIRATORY TRACT. 

Openers: Hans Selye, Director, Institute of Experimental 
Medicine and Surgery, University of Montreal, Faculty of 
Medicine, Montreal, Canada. 

Introduction: 

Michele Arslan, Padua, Italy—The Upper Respiratory 
Tract. 

Leslie Gay, Physician-in-Charge, Allergy Clinic, The Johns 
Hopkins Hospital, Baltimore, U. S. A.—The Lower Respira¬ 
tory Tract. 

Discussers: Victor E. Negus, London, England; Branimir 
Gusic, Zagreb, Yugoslavia; Aubrey G. Rawlins, San Fran¬ 
cisco, U. S. A.; Henry L. Williams, Rochester, Minn., U. S. A. 
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PAPILLOMA OF THE LARYNX. 

Openers : Jo Ono, Tokyo, Japan—Etiology. 

Plinio de Mattos Barret to, Faculty of Medicine, University 
of Sao Paulo, Brazil. 

Diagnosis: 

F. C. W. Capps, London, England—Therapy. 

Discussers: C. A. Hamberger, Goteborg, Sweden; Pedro 
Hernandez Gonzalo, Havana, Cuba; Eelco Huizinga, Gronin¬ 
gen, Netherlands; Albert von Riccabona, Vienna, Austria. 

Anyone planning to attend the Congress and who has not 
yet registered should do so immediately in order to obtain 
hotel registration priority. 

For more detailed information pertaining to the Sixth In¬ 
ternational Congress please communicate with the General 
Secretary, 700 N. Michigan Ave., Chicago 11, Ill., U. S. A. 
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SIXTH INTERNATIONAL CONGRESS OF 
OTOLARYNGOLOGY. 

The meeting dates of the Sixth International Congress of 
Otolaryngology are again emphasized as May 5th through 
May 10th, 1957. The scientific program for the Plenary Ses¬ 
sions is now complete and is as follows: 

CHRONIC SUPPURATION OP THE TEMPORAL BONE. 

Openers : Marcus Diamant, Central County Hospital, Halm- 
stad, Sweden—Anatomical Etiological Factors in Chronic 
Middle Ear Discharge. 

Luzius Riiedi, Zurich, Switzerland—Pathogenesis and Treat¬ 
ment of Cholesteatoma in Chronic Suppuration of the Tem¬ 
poral Bone. 

Horst Wullstein, Director, Otolaryngological Clinic, Univer¬ 
sity of Wurzburg, Germany—Surgical Repair for Improve¬ 
ment of Hearing in Chronic Otitis Media. 

Discussers : A. Tumarkin, Liverpool, England; Juan Man¬ 
uel Tato, Buenos Aires, Argentina; T. E. Cawthome, London, 
England; Fritz Zollner, Freiburg, Germany. 

collagen disorders of the respiratory tract. 

Openers: Hans Selye, Director, Institute of Experimental 
Medicine and Surgery, University of Montreal, Faculty of 
Medicine, Montreal, Canada. 

Introduction: 

Michele Arslan, Padua, Italy—The Upper Respiratory 
Tract. 

Leslie Gay, Physician-in-Charge, Allergy Clinic, The Johns 
Hopkins Hospital, Baltimore, U. S. A.—The Lower Respira¬ 
tory Tract. 

Discussers : Victor E. Negus, London, England; Branimir 
Gusic, Zagreb, Yugoslavia; A.ubrey G. Rawlins, San Fran¬ 
cisco, U. S. A.; Henry L. Williams, Rochester, Minn., U. S. A. 
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THE AMERICAN RHINOLOGIC SOCIETY 
President Dr Ralph H Riggs, 1513 Line Ave, Shreveport, La 
Secretary Dr James Chessen, 1829 High St, Denver, Colo 
Annual Clinical Session Illinois Masonic Hospital, Chicago, Illinois, 
October, 1956 

Annual Meeting Palmer House, Chicago, Illinois, October, 1957 

AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY. 

President Dr D M Lierle, University Hospital, Iowa City, Iowa 
Secretary Treasurer Dr Michael H Barone, 468 Delaware Ave, Buffalo 
2 N Y 

Meeting Palmer House, Chicago, Ill, October, 1957 

AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY. 
President Dr Irvin J Fine, 506 New Brunswick Ave Perth Amboy, 
N J 

Secretary Dr William Schwartz 224 Lexington Ave, Passaic, N J 
Meetings Quarterly 

OTOSCLEROSIS STUDY GROUP. 

President Dr Gordon D Hoople, 1100 East Genesee St, Syracure, N Y 

Secretary Dr Lawrence R Boies, University Hospital, Minneapolis 14, 

Minn 

Meeting Palmer House, Chicago, Ill, October, 1957 
AMERICAN OTORHJNOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY. 

President Dr Joseph Gilbert, 111 E 61st St, New York, N Y 
Vice President Dr Kenneth Hinderer, 402 Medical Arts Bldg, Pitts¬ 
burgh, Pa 

Secretary Dr Louis Joel Felt, 66 Park Ave, New York 16, N Y 

Treasurer Dr Arnold L Caron, 36 Pleasant St, Worchester, Mass 

PAN AMERICAN ASSOCIATION OF OTO-RH1 NO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY. 

President Dr Jose Gros, Havana, Cuba 

Executive Secretary Dr Chevalier L Jackson, 3401 N Broad St, Phila 
delphia 40, Pa, U S A 

Meeting Sixth Pan American Congress of Oto Rhino Laryngology and 
Broncho Esophagology 
Time and Place Brazil, 1958 

SIXTH INTERNATIONAL CONGRESS OF OTOLARYNGOLOGY. 
President Dr Arthur W Proetz, Beaumont Bldg, St Louis, Mo 
General Secretary Dr Paul Holinger, 700 No Michigan Ave, Chicago 
11, Ill 

Meeting Statler Hotel, Washington, D C, May 5 10, 1957 

THE PHILADELPHIA LARYNGOLOGICAL SOCIETY 
President Dr Chevalier L Jackson 

Vice-President Dr John J O'Keefe 

Treasurer Dr Joseph P Atkms 

Secietary Dr Louis B Silcox 

Historian Dr Herman B Cohen 

Executive Committee Dr Harry P Schenck, Dr , Benjamin H Shuster. 
Dr William A Lell, Dr , William J Hitschler 

BALTIMORE NOSE AND THROAT SOCIETY. 

Chairman Dr Walter E Loch, 1039 No Calvert St, Baltimore, Maryland 
Secretary Treasurer Dr Theodore A Schwartz 

CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 
President Dr Raymond Kerwin, 310 So Michigan Ave, Chicago, Ill 
Vice President Dr Frank Wojniak, 6132 So Kedzie Ave, Chicago, Ill 
Secretary-Treasurer Dr Stanton A Friedberg, 122 So Michigan Ave, 
Chicago, Ill 

Meeting First Monday of each Month, October through May 
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CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. G. C. Otrich, Belleville, Ill. 

President-Elect: Dr. Phil R. McGrath, Peoria, Ill. 

Secretary-Treasurer: Dr. Alfred G. Schultz, Jacksonville, Ill. 

MISSISSIPPI VALLEY MEDICAL SOCIETY. 

President: Dr. Arthur S. Bristow, Princeton, Mo. 

Secretary-Treasurer: Dr. Harold Swanberg, Quincy, Ill. 

Assistant Secretary-Treasurer: Dr. Jacob E. Reisch, Springfield, Ill. 

THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA. 

Chairman: Dr. J. L. Levine. 

Vice-Chairman: Dr. Russell Page. 

Secretary: Dr. James J. McFarland. 

Treasurer: Dr. Edward M. O’Brien. 

Meetings are held the second Tuesday of September, November, January, 
March and May, at 6:30 P.M. 

Place: Army and Navy Club, Washington, D. C. 

SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY. 

Chairman: Dr. Sherman B. Forbes, 706 Franklin Street, Tampa, Florida. 
Vice-Chairman: Dr. Walter T. Hotchkiss, all Lincoln Road, Miami 
Beach, Florida. 

Chairman-Elect: Dr. V. Eugene Holcombe, Medical Arts Building, 
Charleston, West Virginia. 

Secretary: Dr. G. Slaughter Fitz-Hugh, 101 East Market Street, Char¬ 
lottesville, Virginia. 

THE VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Howard L. Mitchell, Lexington, Va. 

President-Elect: Dr. L. Benjamin Sheppard, 301 Medical Arts Building, 
Richmond 19, Va. 

Vice-President: Dr. Edgar Cliildrey, Jr., Professional Building, Richmond, 
Va. 

Secretary-Treasurer: Dr. Maynard P. Smith, 600 Professional Building, 
Richmond, Va. 

Annual Meeting. 

WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. James K. Stewart, Wheeling, W. Va. 

Secretary-Treasurer: Dr. Frederick C. Reel, Charleston, W. Va. 

THE LOUISIANA-MISSISSIPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY. 

President: Dr. H. K. Rouse, 1300 27th Ave., Gulfport, Miss. 
Vice-President: Dr. A. J. McComiskey, 3420 Prytonia St., New Orleans, La. 
Secretary: Dr. Edley H. Jones, 1301 Washington St., Vicksburg, Miss. 
Meeting; The Edgewater Gulf Hotel, Edgewater Park, Miss., May 17-18. 
1957. 

NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY. 

President: Dr. J. C. Peele, Kinston Clinic, Kinston, N. C. 
Vice-President: Dr. George E. Bradord, Winston-Salem, N. C. 
Secretary-Treasurer: Dr. J. D. Stratton, 1012 Kings Drive, Charlotte 7 
N. C. 

Meeting: 
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SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Norman Eaddy, Sumter, S. Car. 

Vice-President: Dr. J. H. Gressette, Orangeburg, S. Car. 
Secretary-Treasurer: Dr. Roderick Macdonald, 333 East Main St., Rock 
Hill, S. Car. 

FLORIDA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Chas. C. Grace, 145 King St., St. Augustine, Fla. , 
President-Elect: Dr. Jos. W. Taylor, 706 Franklin St, Tampa, Fla. 
Secretary-Treasurer: Dr. Carl S. McLemore, 1217 Kuhl Ave., Orlando, Fla. 

THE GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY. 
President: Dr. A. R. Hollender, 605 Lincoln Road, Miami Beach, Fla. 
Vice-President: Dr. Curtis D. Benton, Jr. 

Secretary: Dr. James H. Mendel, Jr., 7241 Red Road, Miami, Fla. 
Meeting: Quarterly, at Seven Seas Restaurant, February, May, October, 
and December. 

DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President: Dr. Ludwig A. Michael, 3707 Gaston Ave., Dallas, Tex. 
Vice-President: Dr. Hal W. Maxwell. 

Secretary-Treasurer: Dr. Edward A. Newell, 1511 No. Beckley, Dallas 8, 
Tex. 

LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
president: Leland R. House, M.D. 

Secretary-Treasurer: Sol Rome, M.D. 

Chairman of Opthalmology Section: Stephen J. Popovich, M.D. 

Secretary of Ophthalmology Section: Richard Kratz, M.D. 

Chairman of Otolaryngology Section: Harold Boyd, M.D. 

Secretary of Otolaryngology Section: Howard G. Gottscbalk, M.D. 

Place: Los Angeles County Medical Association Building, 1925 Wllshlre 
Boulevard, Los Angeles, California. 

Time: 6:00 P.M., first Monday of each month from September to June 
inclusive—Otolaryngology Section. 6:00 P. M. first Thursday of each 
month from September to June inclusive—Ophthalmology Section. 

PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY. 
President: H. Leroy Goss, M.D., 620 Cobb Bldg., Seattle 1, Washington. 
Secretary-Treasurer: Homer E. Smith, M.D., 508 East South Temple, 
Salt Lake City, Utah. 

Meeting: April 7-11, 1957. 

THE SOCIETY OF MILITARY OTOLARYNGOLOGISTS. 
President: Col. Wendell A. Weller. 

Secretary-Treasurer: Major Stanley H. Bear, M.C., 3810th USAF Hospital, 
Maxwell AFB, Alabama. 

Time and place of meeting: October 1957, Palmer House, Chicago, Ill. 

THE RESEARCH STUDY CLUB OF LOS ANGELES, INC. 
Chairman: Dr. Orrle E. Ghrlst, 210 N. Central Ave., Glendale, Calif. 
Treasurer: Dr. Norman Jesberg, 500 So. Lucas Ave., Los Angeles 17, Calif. 
Otolaryngology: Dr. Russell M. Decker, 65 N. Madison Ave., Pasadena 
1, CaUf. 

Ophthalmology: Dr. Warren A. Wilson, 1930 Wllshlre Blvd., Los An¬ 
geles 57, Calif. 

Mid-Winter Clinical Convention annually, the last two weeks In January 
at Los Angeles, Calif. 
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PUDGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President: Dr. Clifton E, Benson, Bremerton, Wash. 

President-Elect: Dr. Carl D. F. Jensen, Seattle, Wash. 

Secretary: Dr. Willard F. Goff, 1215 Fourth Ave., Seattle, Wash. 

CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D’OTOLARYNGOLOGIE. 

President: Dr. G. M. T. Hazen, 208 Canada Bldg., Saskatoon, Sask. 
Secretary: Dr. G. Arnold Henry, 170 St. George St., Toronto, Ontario. 
Meeting: Banff Springs Hotel, Banff, Canada, June 17-19, 1957. 

INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY. 

President: Dr. Theodor Hunermann, Dusseldorf, Germany. 

Secretary: Dr. Chevalier L. Jackson, 3101 N. Broad St., Philadephla 10, 
Pa., U. S. A. 

Meeting: Sixth International Congress of Bronchoesophagology, Phila¬ 
delphia, May 12-13, 1957. 

FOURTH LAT1N-AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA. 

President: Dr. Dario. 

Secretary: 

Meeting: Lima, Peru, 1957. 

SOCIEDAD NACIONAL DE CIRUGIA OF CUBA. 

Presidente: Dr. Reinaldo de Villers. 

Vice-Presidente: Dr. Cfisar Cabrera Calderln. 

Secretario: Dr. Josfi Xirau. 

Tesorero: Dr. Alfredo M. Petit. 

Vocal: Dr. Josd Gross. 

Vocal: Dr. Pedro Hernandez Gonzalo. 

FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY. 

President: Dr. Victor M. Noubleau, San Salavador. 

Secretary-Treasurer: Dr. Hector R, Silva, Calle Arce No. 81, San Salva¬ 
dor, El Salvador, Central America. 

SOCIEDAD CUBANA DE OTO-LAR1NGOLOG1A. 

President: Dr. Reinaldo de Villiers. 

Vice-President: Dr. Jorge de Cdrdenas. 

Secretary: Dr. Pablo Hernandez. 

SOCIEDAD DE ESTUDIOS CL1NICOS DE LA HABANA. 
Presidente: Dr. Frank Canosa Lorenzo. 

Vice-Presidente: Dr. Julio Sanguily. 

Secretario: Dr. Juan Portuondo de Castro. 

Tesorero: Dr. Luis Ortega Verdes. 

MEXICAN ASSOCIATION OF PLASTIC SURGEONS. 
President: Dr. Cesar LaBoide, Mexico, D. F. 

Vice-President: Dr. M. Gonzales Ulloa, Mexico, D. F. 

Secretary: Dr. Juan De Dios Peza, Mexico, D. F. 

FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINGOLOGIA. 

Secretary of the Interior: Prof. Dr. Atilio Viale del Carril. 

Secretary of Exterior: Dr. Aldo G. Remorino. 

Secretary Treasury. Prof. Dr. Antonio Carrascosa. 

Pro-Secretary of the Interior: Prof. Dr. Carlos P. Mercandino. 
Pro-Secretary of the Exterior: Prof. Dr. Jaime A. del Sel. 

Pro-Secretary of the Treasury: Dr. Jorge Zubizarreta. 
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BUENOS AIRES CLUB OTOLARINGOLOGICO. 

Presidente Dr K Segro 
Vice-Presidento Dr A P Belou 
Secretario Dr S A Aranz 
Pro Secretarlo Dr J M Tato 
Tesorero Dr F Games 
Pro Tesorero Dr J A Bello 

SOCIEDAD COLUMBIANA DE OFTALMOLOGIA Y 
OTORR1NOLARINGOLOGIA (BOGOTA, COLUMBIA). 

Presldento Dr Alfonso Tribin P 
Secretario Dr Felix E Lozano 
Tesorero Dr Mario Arenas A 

ASOCIACION DE OTORR1NOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 

Presidente Dr Julio Quevedo, 15 Calle Oriente No 5 
First Vice-Presidento Dr H6ctor Cruz, 3a Avenida Sur No 72 
Second Vice Presidento Dr Jos6 Luis Escamilla, 5a Calle Ponienta 
No 13 

Secretario-Tesorero Dr Horace Polanco, 13 Calle Poniente No 9 D 

SOCIEDAD DE OTO RINO LARINGOLOGIA, 

COLEGIO MEDIO DE EL SALVADOR, SAN SALVADOR, C A 

President Dr Salvador Mixco Pinto 
Secretary Dr Daniel Alfredo Alfaro 
Treasurer Dr Antonio Pineda M 

SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA 

Presidente Dr D Adolfo Hinojar Pons 
Vice Presidente Dr D Jose Perez Mateos 
Secretario General Dr D Francisco MaranGs 
Tesorero Dr D Ernesto Alonso Ferrer 

SOCIEDAD OTO-RINO LARINGOLOGIA DE LOS 
HOSPITALES DE MADRID 

Presidente Dr Don Fernando Beltrdn Castillo 
Secretario General Dr Don Alfonso Vassallo de Mumbert 
Tesorero Dr Don Rafael Garcia Tapia 

PORTUGUESE OTORHINOLARYNGOLICAL SOCIETY 
President Dr Albert Luis de Mendonca 

Secretary Dr Antonio da Costa Quinta, Avenida, de Liberdale 65, 1* 
Lisbon 

SOCIEDADE PORTUGUESA DE OTORRI NOLARINGOLOGIA 
E DE 

BRONCO ESOFAGOLOGIA 

Presidente Dr Alberto Luis De Mendonca 

Vice Presidente Dr Jaime de Magalhaes ° 

1 ° Secretario Dr Antonio da Costa Quinta. 

2 a Secretario Dr Albano Coelho 

Tesoureiro Dr Jose Antonio de Campos Henriques 
Vogais Dr Teofilo Esquivel 

Dr Antonio Cancela de Amorim 
Sede Avenida da Liberdade, 65, 1°, Lisboa 
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SOCIEDAD DE OTORRJNOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA. 

Presidente: Dr. Aldo Remorino. 

Vice-Presidente: Dr. Luis E. Olsen. 

Secretario: Dr. Eugenio Romero Diaz. 

Tesorero: Dr. Juan Manuel Pradales. 

Vocales: Dr. Osvaldo Sudrez, Dr. Nondier Asis R., Dr. Jorge Bergallo 
Yofre. 


ASOCIACION DE OTO-RI NO-LARIN GO LOG IA DE BARCELONA, SPAIN. 

Presidente: Dr. J. Abello. 

Vice-Presidente: Dr. Luis Suiie Medan. 

Secretario: Dr. Jorge Perellh, 319 Provenza, Barcelona. 

Vice-Secretario: Dr. A. Pinart. 

Vocal: Dr. J. M. Ferrando. 


ASSOClACAO MEDICA DO 1NST1TUTO PENIDO BURNIER— 

CAMPINAS. 

President: Dr. Heitor Nasclmento. 

First Secretary: Dr. Roberto Barbosa. 

Second Secretary: Dr. Roberto Franco de Amaral. 

Librarian-Treasurer: Dr. Leonclo de Souza Queiroz. 

Editors for the Archives of the Society: Dr. Guedes de Melo Filno, 
Dr. Penldo Burnier and Dr. Gabriel Porto. 


SOCIEDAD MEXICANA DE OTORRINOLARINGOLOGIA 
Apartado Postal 21815 
Mexico, D. F. 

Honorary President: Dr. Ricardo Tapia y Fern&ndez. 

President-Elect: Dr. Miguel Arroyo Guijosa. 

Secretary: Dr. Luis Vaquero. 

Secretary-Elect: Dr. Benjamin Macias Jimenez. 

Treasurer: Dr. RubSn Mingram Camargo. 

THE NETHERLANDS SOCIETY OF OTO-RHINO-LARYNGOLOGY. 
(Nederlandsche Keel-Neus-Oorheelkundlge Vereenifllno.) 

President: Dr. J. Kullman, Surinamestraat 19—Den Haag. 

Secretary: Dr. W. H. Struben, J. J. Viottastraat 1—Amsterdam. 
Treasurer: Mrs. F. Velleman-Pinto, Jac Obrechtstraat 66—Amsterdam. 
Librarian: Dr. P. G. Gerlings, J. J. Viottastraat 4—Amsterdam. 
Members: Dr. J. de Graaf, Dr. S. Muller, Dr. H. Navis. 

SOCIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGIA DO 
RIO GRANDE DO SUL. 

President: Dr. Paulo Fernando Esteves. 

Vice-President: Dr. Jayme Schilling. 

First Secretary: Dr. Carlos Buede. 

Second Secretary: Dr. MoizAs Sabani. 

First Treasurer: Dr. Israel Scherman. 

Second Treasurer: Dr. RivadAvia C. Meyer. 

Librarian: Dr. Carlos M. Carrion. 

THE SCOTTISH OTOLARYNGOLOGICAL SOCIETY. 

President: E. A. M. Connal, 1 Royal Crescent, Glasgow C. 3, Scotland. 
Secretary-Treasurer: Dr. J. F. Birrell, 14 Moray Place, Edinburgh. 
Assistant Secretary: Dr. H. D. Brown Kelly, 11 Sandyford Place, Glas- 
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